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@ Dr. A. E. Becker, after graduating 
from Marietta College with an A.B. degree, 
magna cum laude, in 1909, where he was 
also a member of Phi Beta Kappa, con- 
tinued his studies at Harvard University 
and graduated with his Master’s degree, in 
1910. Teaching attracted him and for one 
year he was instructor in physics at Tufts 
College, 1911-1912. He returned to Harvard 
as assistant physicist and stayed there until, 
in 1917, he was awarded a Ph.D. in physics. 
That year he joined the National Advisory 
Committee for Aeronautics and in 1918 
entered the Army. After the War he be- 
came physicist for the Aluminum Castings 
Co. Since 1920 he has been with the 
Standard Oil Development Co. Dr. Becker 
joined the Society in 1928 and has pre- 
sented a number of papers before its mem- 
bership. In 1933 he served as SAE vice- 
president, representing the newly organ- 
ized Fuels and Lubricants Activity and he 
has been an active member of many of the 
Society’s technical committees. 


© Richard S. Buck has been with 
Pratt & Whitney Aircraft since his gradu- 
ation from the Rensselaer Poiytechnic In- 
stitute in 1927. As test engineer and later 
project engineer he has conducted the de- 
velopment of many different projects, in- 
cluding single cylinder research, double 
row engines, and fuel injection, as well as 
the torque indicator. At present he is in 
charge of supercharger development. He 
is a native of Hartford, Conn. 


@ W. J. Cumming dates his connec- 
tion with the automotive business from 
the time he was doing War work for the 
Newark Trailer Corp. This field since 
claimed all of his time as designer, en- 
gineer, service manager, and more recently 
in a job that combines the above—fleet 
operator. Following important technical 
positions with the old Seldon Co., Bes- 
semer Motor Truck Co. and the Garford 
Motor Truck Co., he took a leading part 
in the pioneering work of the Goodyear 
Tire & Rubber Co. in developing the 
six-wheel vehicle. This project required 
five years, after which Mr. Cummings was 
with International Harvester for a short 
time before joining the Six-Wheel Co.. 
which was building the type of vehicle Mr. 
(Continued on page 42) 
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“Best- lo-Come’ [Theme Dominates 


All Annual Meeting Sessions 


Society in Detroit Jan. 10-14. 

A new factual basis was laid for cooperative thinking 
between motor-vehicle administrators and automobile engi- 
neers. Transition from purely individual brilliance to group 
action as an essential in future automotive engineering prog- 
ress was emphasized by Charles F. Kettering. Elements of a 
scientific attack on the legislative problem of legal require- 
ments for truck performance were thoroughly aired. The 
possibilities of the Diesel as a high output aircraft engine 
were exposed by experts of the National Advisory Committee 
for Aeronautics. Current progress in automotive manufactur- 
ing methods was frankly appraised . . . and crowds of engi- 
neers packed themselves into meeting rooms throughout the 
week to pile up another new session-attendance record follow- 
ing the 1937 high. 

If there was a recession going on somewhere, nobody in 
the Book-Cadillac SAE sessions had time to worry about it. 
They were all too busy tossing back and forth ideas about 
how to do practical things better than to bother about stock 
market intangibles. Envisioned was an airplane taking off, 
flying and landing —the whole performance completely auto- 


Bs things happened at the 1938 Annual Meeting of the 


matic. Methods of eliminating air trafic congestion were 
outlined. New piston ring surfacing to increase life was 


explained in a paper read in perfect synchronism with motion 
pictures illustrating each point made. Full reports of the 
vital work of the Cooperative Fuel Research were presented. 

Aside from the keenness and vigor of the discussion at 
every one of the 18 technical sessions, an outstanding feature 
was the crisp handling of these gatherings by the various 
chairmen and the effective personal presentations by the 
speakers. In each of these respects, the average was unusually 
high. The inevitable result was a fast-cracking meeting. Im- 
portant among the numerous actions taken in the 45 com- 
mittee meetings held during the week were completion of 
final programs for the special three-day National Passenger 
Car Meeting scheduled for Detroit March 28-30 and for the 
two-day National Aeronautic Meeting which takes place in 
Washington, March ro and 11. 


Kettering Looks Ahead 


Speaking at the dinner on Jan. 13, C. F. Kettering told the 
engineers that we are going through a transition period. 

“The inventor of yesterday cannot be the inventor of to- 
morrow,” he declared, “because we now have to substitute a 
group for an individual. On many problems we may have 
to have a physicist, a chemist, an engineer and a biologist. 
The hardest problem is to get such highly technical specialists 
to work as a group. 

“The young engineers,” he continued, “often seem to feel 
that they haven’t much opportunity. They become discour- 
aged — because they don’t understand the gentle art of failing. 
. . . The only time you don’t want to fail is the last time 
you try!” 

Packed with typical Kettering aphorisms and sharp humor, 
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this dinner talk brought the crowd to its feet cheering in 
appreciation. (See page 15.) 

Mr. Kettering paid high tribute to the SAE and its mem- 
bers when he said: “There is less personal ‘I am’ in the SAE 
and more cooperation than in any other technical organiza- 
tion under the sun. We know how to work together. We 
know how to get along together. We know how to fight 
together. That is why our 33 years of past history has been 
the progressive thing that it has.” 


President Spicer Speaks 


Newly-elected President C. W. Spicer stressed the same 
thought in his inaugural address which preceded Mr. Ketter- 
ing’s talk at the dinner, when he said: 

“The chief thing to be sought is cooperative action to 
benefit the individual as well as the group. Since its very 
beginning, the SAE has prospered on a foundation of doing 
a good job for its members — and for the industries in which 
they work.” 

Mr. Spicer stressed the fact that the automotive and railroad 
fields have many interests in common and urged that greater 
cooperation between the two will result to the advantage of 
both. 

“The railroads already have efficient technical organiza- 
tions,” Mr. Spicer said in pointing to the increasing use which 
modern railroading is making of internal combustion engines, 
light-weight construction and other items that parallel the 
work of the Society of Automotive Engineers. 

“It seems possible that automotive experience will be even 


Past, Past and Present 





President C. W. Spicer is congratulated by retiring Presi- 
dent Harry T. Woolson, while dinner-speaker Past-Presi- 
dent C. F. Kettering looks on. 
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Banquet Brings Old Friends Together 








1. G. W. Sande, H. G. Fales, E. W. Upham. 
W. H. Graves 


2. William Fairhurst, J. E. Padgett, L. A. Cham- 
inade, R. E. Carpenter, R. V. Hessler, H. E. 


Simi 


3. G. W. Carlson, W. D. Reese, H. D. Mixer, J. R. 


Bartholomew, A. D. Gardner 


4. R. Minke, M. A. Thorne, A. T. Colwell, M. P. 


Graham 


5. A. O. Koceja, E. P. Lamb, B. Steenson, H. G. 
Kamrath, C. S. Brownlee, T. S. Kemble. 
E. W. Dilg 


more useful in the railroad field in the future than it has 
been thus far. Much of the development of the light-weight, 
high-speed, streamlined trains which we have heard so much 
about is the product of companies which were pioneers in 
the all-metal bodies, that are now standard automotive con 
struction,” he stated. “Automotive experience,’ he pointed 
out, “has also had some effect in the design of*the Diesel 
locomotives which draw these high-speed trains. Much of the 
air conditioning in the railroad field is being done by sub- 
sidiaries of automobile companies, while propeller shafts and 
gear units similar to those of automotive practice are used to 
drive the lighting generators and air-conditioning equipment. 
The automotive and railway fields are far from being separate 
and distinct, but on the contrary have many interests in 
common.” 

Retiring President Harry T. Woolson emphasized the na 
tional aspects of the Society in a brief valedictory and pointed 
to the variety of constructive work possible of accomplishment 
on a broad national scale which would be impossible if 
attempted by circumscribed or sectional groups. He expressed 
his appreciation for the cooperation given during his admin 
istration by the Council, the headquarters staff and the mem 
bership at large. 

Detroit Section Chairman F. F. Kishline, chief engineer of 
Graham, was toastmaster. The dinner —for members only 
this year — was sold out three weeks before it took place. 


Future Visioned for Students 


Particular interest centered on the Junior-Student Session 
this year in view of the recent Council action setting up for 
the first time a national Student Committee to stimulate and 
coordinate the growing Society work in this field. This 
annual meeting session was arranged and conducted by A. C. 
Hazard, chairman of the Detroit Section Student Committee, 
and brought out nearly 400 to hear Roy H. Faulkner, vice 
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president, Cord Corp., and to see demonstrations of 
scientific advances by E. L. 
search Laboratories. 


recent 
Foss, General Motors Corp. Re- 


“Opportunity ahead for the young engineer today is just as 
great as it ever was,” Mr. Faulkner told the group. 

“Success for the engineer of the future,” Mr. Faulkner said, 
“rests upon the same basis as did success for engineers in the 
past. The man who makes big sums of money must pay the 
price of success,” he declared, “and always will have to.” He 
asked engineers not to be temperamental, to climb upward 
with their shoulders under the heels of others, and to find 
satisfaction in contributing a single part of a successful design. 

“Make friends,” he urged in closing. “No matter which 
way the tide may take you-—to success or failure - you will 
find yourself rich indeed if you can say: ‘My friends are true - 
and they are legion.’ ” 

Mr. Foss presented demonstrations illuminating the funda- 
mentals of recent scientific advances pointing to the practical 
probability of the Faulkner prediction. Mr. Foss’ previews 
of progress included simple demonstrations involving the 
development of the internal combustion engine, changing 
sound into light and light into sound, and numerous experi- 
ments explaining modern scientific discoveries. 





| Pass 


Tuesday Evening 


enger-Car Sessions 


Norman Damon, chairman 
The Motor-Vehicle Administrator Looks at the Auto- | 


mobile —C. A. HARNETT, Commissioner’ of 
Motor Vehicles, State of New York. 





Wednesday Morning 


| Air Conditioning of Automobiles and Buses, Winter 
and Summer —L. W. CHILD, Evans Products Co. | 
E. H. Smith, chairman for discussion. 


Williams, chairman 


Wednesday Afternoon W. C. Keys, chairman 
| New Technique for Noise Reduction—DR. E. J. 
ABBOTT, Physicists Research Co. 


COMPOSITE of what state motor vehicle administra- 
tors think of the modern motor car and how it can be 
improved from the safety standpoint was presented by 

Commissioner Harnett. 

This unusual opportunity for automotive engineers to learn 
what so important a group of public officials think of their 
products, resulted from an invitation extended by the Pas- 
senger Car Activity Committee to the American Association 
of Motor Vehicle Administrators to name a speaker to present 
its views at the Society's Annual Meeting. The Association 
immediately undertook a questionnaire survey of its members’ 
viewpoints and received replies from 42 administrators. In 
the main, the paper presented by Commissioner Harnett, who 
was designated to speak for the administrators by Ray Ingels, 
Director of Motor Vehicles, California, and President of the 
Association, was a report on this survey. 

At the outset, the Commissioner stressed that his paper did 
not represent the findings of technical experts based upon 
exhaustive tests, but rather the views of men actively engaged 
in the motor vehicle safety field and who are in constant con- 
tact with automobile use on the highways. 

After paying tribute to the steady and remarkable improve- 
ment in motor cars and pointing out that accident avoidance 
was 95 per cent in the hands of the driver, the Commissioner 
said that: “This does not weaken the fact that automobiles 
can be made safer.” Although the paper covered many 
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aspects of automobile design, the three points which the ad- 
ministrators stressed were headlights, speed, and visibility. 

A majority of the administrators considered present head- 
lamps unsatisfactory. The vote on three- and two-beam sys- 
tems was 20 to 18 in favor of the former, whereas 24 con- 
tended that passing beams do not reduce glare sufficiently 
with 17 taking the opposite position. On bulb candlepower, 
the administrators in the main simply reported the legal 
requirements in their states. Commissioner Harnett expressed 
his personal opinion on what we needed for light for night 
driving. Only a few expressed opinions on beam candlepowers. 

Commenting on this point, the speaker said: “I think that, 
until it is shown satisfactorily that higher maximum candle- 
power is a necessity, headlamps should continue to be de- 
signed with the 50,000-cp. limit. If additional light is made 
available through increased bulb candlepower, it should be 
spread out rather than be used for higher maximums.” 

Commenting on the headlighting problem in the discussion, 
J. H. Hunt, General Motors Corp., said that it is impossible 
to provide enough light for the average person to drive safely 





What Kettering Said 


“IT really have a kindly feeling for our politicians. Man 
tried mechanical perpetual motion and electrical perpetual 
motion and it just pretty near worked. Now the boys are 
trying for economic perpetual motion — and that isn’t going 
to work either... .. 


‘A representative of an educational survey organization 
told me that a survey shows that, next to the coal industry, 
the automotive industry employs fewer technical people 
than any other industry. I said: ‘I won’t dispute you. You 
know and I don’t. But accepting what you say as true, 
what is wrong with the technical graduates of your educa- 


tional system that we can’t use them’? 


“Individual transportation has been developed by people 
who were not too scientific; who didn’t know too much — 
but who didn’t know the thing wouldn’t work and tried 
it. That is the spirit we don’t want to lose as we get 
OME... 


“You learn more by the accidents you have in research 
than in any other way. You have to move around to have 
an accident. You don’t have many standing still. I would 
rather have unintelligent action than intelligent standing 
Me a6. & 


“One thing we automotive engineers have on the scien- 
tific physicists. We know more that we don’t know than 
they do! 


“I’m going to take up a collection to build a library to 
house the books we haven't got—and it is going to be a 
big one. We are all the time going back and looking into 
the books we have got, instead of trying to see if what we 
need isn’t in some of the books we haven’t got. . . 


“Progress will continue as long as we have faith enough, 
as long as we are willing to learn, as long as we don’t get 
too egotistical and as long as we recognize there are a lot 
of things we don’t know 


“When we lay our ignorance sheet on the table, people 
contribute. When we lay our egotism on the table, 


people 
eave us 


“When a man says: 


‘This is a difficult problem,’ he 
really says: ‘ 


I am a soft drill on a hard piece of steel.’ 


“Tt isn’t research if you know how it is going to work..... 

“There is something new in the world. It only depends 
on our imagination whether the million things yet to be 
done come true.” 
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Up and Down the Aisles of the Main Exhibition Hall 





In addition to the room shown above, numerous other technical products were displayed by manufacturers in adjoining 
corridors and rooms. Nowhere was the spirit of optimism which dominated the entire SAE Annual Meeting more in evidence 
than in the booths of the Engineering Exhibit where engineers of supply companies met engineers of vehicle manufacturing 
and operating units to exchange information about the variety of new products and processes which were shown. 


This year the companies exhibiting were: Acheson Colloids Corp., Air Reduction Sales Co., Aluminum Aircell 
Insulation Co., Aluminum Co. of America, Baldwin-Southwark Corp., Campbell, Wyant & Cannon Foundry Co., 


at more than 35 m.p.h. without glare because the beam must 
be aimed so low. Continuing, he expressed the belief that 
relaxation of present legal limitations would permit improve- 
ments in headlamps that would make 50 m.p.h. safe. On 
beam candlepower, he said that, if we admit that we can’t 
drive safely over 35 m.p.h. with the driving beam aimed so 
that it does not glare then, with the driving beam aimed 
higher for safe seeing at moderately higher speeds, with either 
50,000 or 75,000 cp. in the beam, glare interference will be 
such that the passing beam must be used for relief. Hence 
adherence to the 50,000-cp. limit means a reduction in seeing 
distances without any compensating gain in the form of glare 
relief. 

On the question of speed, Commissioner Harnett said that: 
“It is highly significant that not one of the 42 administrators 
felt that the present-day car had insufficient speed 
whereas 27 expressed views that present-day cars have too 
much speed.” The majority of administrators voted against 
the use of governors as a means of controlling speed, he 
reported. 

Commenting on the speed question, the Commissioner ex- 
pressed the conviction that the increase in automobile acci- 
dents was due to the ease with which relatively high speeds 
are attained and the exacting demands which are made on the 
nervous system of the driver. As a solution he recommended 
removal of unnecessary reserve power and educating drivers 
in the dangers of speed that is too fast for conditions. 

The importance of speed was conceded by W. S. James, 
Studebaker Corp., in the discussion. He said that it was un- 
doubtedly true that “speed too fast for conditions” was a 
factor in most accidents. He pointed out, however, that this 
expression is too frequently interpreted to mean high speed 
whereas, in a particular accident, anything from 5 to 80 m.p.h. 
might be too fast for the conditions. Consequently, Mr. 
James pointed out that until we had the facts to establish 
whether the problem was high speed or the injudicious use 
of speed, conclusions were hardly justified. He also stated 


that automobile top speeds had been about constant for the 
last three years and that talk of 100 m.p.h. cars was mostly 
conversation as few if any cars could actually make that 
speed on the road. 

Dr. H. C. Dickinson, National Bureau of Standards, also 
discussed the speed problem emphasizing that the problem is 
not to determine what is a safe speed, but what speed is safe 
for the conditions. 

D. Grant Mickle, chairman of the National Safety Council 
Committee on Speed and Accidents, expressed somewhat the 
same viewpoint when he said that we can probably learn 
what speeds are too fast for what conditions, but that the real 
problem is informing the public. 

Reverting to Commissioner Harnett’s paper, on the ques- 
tion of visibility, the majority of administrators favor vertical 
adjustment of the driver’s seat. A majority are critical of the 
heights of hoods and many of them commented unfavorably 
on divided windshields and rear windows and on the small 
size of the latter. The Commissioner also placed considerable 
emphasis on the improved visibility that would result if the 
engine were placed in the rear. 

Discussing visibility, President Harry T. Woolson said that 
he sometimes thinks that if we had started with the engine in 
the rear, we might now be trying to move it to the front. 
He pointed out, as did J. H. Hunt, that locating the engine 
in the rear also would react unfavorably on handling char- 
acteristics because of the weight distribution. In present cars, 
he said that the trend in styling had operated to reduce 
visibility as compared with older cars and that a change in 
the style trend might bring improvement in this connection. 
He pointed out, however, that current designs have been well 
received by the public, judged by sales. 

In concluding his talk, Commissioner Harnett said that he 
regarded the invitation to speak as a splendid opportunity to 
promote a closer contact between the men who design and 
make motor cars and the officials who are responsible for their 
safe use on the highways. Somewhat the same sentiments 
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Of the Fifth Successful SAE Engineering Exhibit 





Cities Service Co., Bronze Co.. 
Co., E. I. du 
Co., Gemmer 
Equipment 


Hass 


Cleveland Graphite 
Pont de Nemours & Co., Inc., Fleming Manufacturing Co.., 


Manufacturing Co., Hercules Motors 


DeLuxe 


Corp.. 
Co., J. W. Mortell Co., Motor Improvements, | 
Co., Spicer Manufacturing Corp., Sunnen Products Co., Thiokol 


Doehler Die Casting Co., Dole Valve 
Inc., Ford Motor Co., Garlock Packing 
Nickel Co., Koppers Co., Monroe Auto 
Crankshaft Co., Perfect Circle Co., Rohm & 
Corp., Timken Reller Bearing Co., United 


Products Corp.. 


International 
Inc., Ohio 


American Bosch Corp., Victor Manufacturing & Gasket Co., Waukesha Motor Co., Wilson Welder & Metals Co.. Wyman- 


Gordon Co. S. S. White Dental Manufacturing Co.. 
were expressed by Sidney Williams, National Satety Council, 
who stated that he had heard it said that engineers were 
interested only in designing cars without caring much what 
happened to them afterward. If that had ever been so, he 
continued, this Safety Session was evidence that it was no 
longer true. 

That air conditioning of automobiles and buses is no simple 
problem was definitely shown at the Passenger Car and Body 
Session. However, Mr. Child’s paper and the discussion it 
created gave every indication that it won’t be long before it 
will be quite the common thing to step from an air-condi 
tioned home into an air-conditioned car and drive to an air 
conditioned office. 

Car Air Conditioning Advancing 

Early in his paper Mr. Child blamed the advertising man 
for the public’s belief that air conditioning is synonymous 
with cooling. So that every one hearing his paper would have 
the true concept of the term, he quoted the definition arrived 
at by the Heating and Ventilating Engineers, which is: “Air 
conditioning is the science of controlling the temperature, 
humidity, motion, and cleanliness of the air within an en 
closure.” 

From a safety point of view, he declared, air conditioning is 
most important in winter to prevent fogging of windshields 
and windows. This, he explained, is caused by the increased 
amount of water vapor in the air due to that given off by th< 
passengers, and can only be eliminated keeping the amount 
of water vapor in the air low enough to prevent condensation 
at the temperature of the glass. He said that to do this 
requires about go cu. ft. of fresh air per min. when there are 
five passengers in the car. Since a blast of cold air is not 
exactly comfortable, he continued, it is logical to add enouch 


heat to the incoming air to heat the car. On a zero day, he 


computed, it is necessary to add 128 cu. ft. of air per min. 


heated to 140 deg. fahr. to maintain a temperature of 70 deg. 
fahr. in a car traveling 50 m.p.h., carrying five passengers. 


and Zollner Machine Works. 


Complexities increase when air conditioning buses, the 
author pointed out, as the number of passengers may vary 
from none to 40 or more, and the bus may run with doors 
opening and closing frequently, or infrequently, and may be 
in the shelter of buildings or in a wind-swept stretch. These 
conditions, he said, call for a very flexible system of thermo 
static control, and from a health standpoint alone, call for 
plenty of fresh air. 

In summer, the author stated, the problem of maintaining 
proper conditions inside a vehicle is approached in the same 
fundamental manner as the winter problem, except that heat 
is removed rather than added. He pointed out that in sum 
mer clear vision will not generally be affected by humidity, 
and therefore the amount of humidity desired will be based 
upon comfort alone. One of the many factors to be consid 
ered is that each passenger will give off about 260 B.t.u. per 
hr. at 80 deg. fahr. and 45 per cent air. Other problems are 
the varying temperatures in the car according to location and 
speeds of the car. 

Before closing his paper, Mr. Child made the remark that 
the average human cannot make up his mind whether it is 
the heat or the humidity that is causing his discomfort, and 
for that reason the summer system must be automatically con 
trolled. This is not as simple as might be imagined, he added. 

At the close of Mr. Child’s paper, Chairman Williams in 
troduced Frank S. Spring, 1938 vice-president of the Pas 
senger Car Body Activity, who presided at a short business 
Mr. Williams then introduced Earl H. Smith, 
took over the session as chairman of discussion. 

R. F. Nerris, C. 
answer the call for discussion. 


meeting. who 
F. Burgess Laboratories, Inc., was first to 
It is irking, he said, to see a 
out in front of the car when it is so hard to 
get space in the middle for the installation of air-conditioning 
equipment. He then described the equipment with which his 
company is experimenting. 


“chicken coop” 


One of the most interesting 


points, he said, is that it requires a double windshield that 
absolutely eliminates fogging in winter as the warmed air 
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passes through it. The passenger compartment is heated or 
cooled by air gently coming from ducts in the top and passing 
out through a vent located under the driver’s seat. He noted 
also that there are from 34, to 4 air changes per min. 

Mr. Norris questioned the advisability of automatic control, 
stating that people never know that they are comfortable until 
they have been uncomfortable. 

H. E. Simi, Twin Coach, emphasized that because of vary- 
ing design and service, city-type buses must have extremely 
flexible heating and ventilating equipment. He also remarked 
that it must be highly efficient and that cost is an important 
feature. Some operators, he said, want air from the roof 
instead of the window level and he wanted to know if any 
studies have been made to show the difference in air strata as 
to contamination. 

In reply Mr. Child said that while he had no data, it is 
undoubtedly better to have the intake as high as possible. 
New York City, he said, demands that air be taken from the 
top and front of a bus. 

Answering a direct question from Mr. Spring, Mr. Child 
stated that the complete weight of the air-conditioning equip- 
ment described in his paper would be in the neighborhood of 
55 lb. 

Additional factors in air conditioning were brought out by 
William I. Stieglitz, Barkley-Grow Aircraft Corp., who men- 
tioned that the car driver is not as sensitive to draft as other 
passengers because he is working, and that he is also giving 
out more B.t.u. than a person at rest. He also mentioned that 
a passenger’s clothing soaked by rain would add to the 
amount of water vapor in the car. 

F, J. Linsenmeyer of the University of Detroit agrees with 
Mr. Norris that it is not necessary to have an automatic con- 
trol system in the summer. He also believes that a scoop can 
supply all the air needed at average driving speeds. 

Noises were prevalent at the Passenger Car Noise Session. 
They came from demonstrations Dr. Abbott used to drive his 
points home in such a way that one of his listeners was heard 
to say, “To hear is to believe.” Interest was so great in Dr. 
Abbott’s presentation that the audience applauded Chairman 
Keys when he extended the speaker’s time beyond that allotted 
on the schedule. 


How to Reduce Noise 


Early in his talk Dr. Abbott stated that quieting noise is 
the easiest part of the noise problem; the real difficulty comes 
in diagnosing causes of noise. Since that latter had been dis- 
cussed in an earlier paper* Dr. Abbott strictly confined his 
remarks to noise reduction. 

After demonstrating that it is necessary to reduce noise 
pressures and vibrational velocities to 4% or 1% of their initial 
values before the listener notices a definite improvement, he 
showed further that to reduce a noise (velocity or pressure ) 
50 per cent it is necessary to remove a component which has 
an individual value equal to 87 per cent of the original total. 

Dr. Abbott then described seven methods of noise reduction, 
most of which he demonstrated. 

The first had to do with the reduction of the noisemaker’s 
ability to vibrate the air, which might be done by any one of 
the following: stiffening; adding weight; adding friction to 
reduce movement of parts; or interposing resilient means, 
such as rubber mountings, between certain moving parts and 
certain other parts which are being caused to vibrate. 

The second method is to reduce the amount of radiation 
resistance, which he said can be more simply stated as re- 
ducing the amount of air shaking. This is possible by making 
the dimensions of vibrating parts smaller than the wave 


ate Xk 
EK. J. 


Place of Sound Measurements in Automotive Noise Reduction,” 
Abbott, SAE Journat, Transactions Section, p. 271, Aug., 1934 
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length of the sound being radiated. At 1000 cycles per sec., 
he explained, the wave length is about 1 ft.; 
sec, it is about 10 ft. 


at 100 cycles per 


The third method described by Dr. Abbott is to enclose the 
noise maker in a heavy, air-tight, non-vibrating enclosure. He 
particularly emphasized that such an enclosure should be 
made of a very poor sound absorbing material. 

In discussing acoustical absorption, the fourth method, Dr. 
Abbott stated that sound-absorption material has many uses 
and is most effective when a large fraction of the sound is 
reflected many times. 
partition. 


He noted that it is not suitable for a 


Speaking of the fourth method, mechanical damping resis- 
tance, he said that it can effectively reduce only resonances 
and occasional, or transient, noise-producing disturbances such 
as occasional impacts. 

The sixth and seventh methods had to do with obtaining 
greater accuracy of parts and shifting frequencies to less objec 
tional ranges. The first of these is apt to be costly, the author 
said, advising that it be considered as a last resort when there 
is definite evidence that it will produce the desired result at a 
reasonable cost. Shifting of frequency is not usually practical 
when dealing with machinery noises, he said. 

In concluding his paper, Dr. Abbott gave three examples of 
practical quieting in which he had a part. 

Chairman Keys in complimenting Dr. Abbott on his paper 
referred to him as a “theoretician gone practical.” He then 
opened the meeting for discussion by calling on W. A. Wag 
staff, of Norge. 

Mr. Wagstaff asked three things of acoustical engineers and 
scientists: first, that they effect an agreement among them 
selves as to theories, terms, units of measurement, and de 
scriptive items of acoustical science so that the production of 
acoustical expert engineers in our universities and laboratories 
can be made as simple, positive and effective as is the case at 
present with mechanical or electrical engineers; second, that 
they simplify and standardize noise analyzing instruments 
and make them less expensive; and, third, that they further 
improve the technique for analyzing noise problems so that a 
complete analysis and correction of any noise problem can be 
made in a day or two, rather than in several months. 

More technical was the discussion submitted by Stephen J. 
Zand, Sperry Gyroscope Co., Inc., who spoke particularly of 
noise reduction in an airplane cabin. He expressed the prob- 
lem as either decreasing noise transmission or increasing noise 
absorption, or doing both in proper balance, reminding the 
audience of the premium of weight in anything dealing with 
airplanes. He also spoke of a newly-developed system of 
sound absorption developed by John Parkinson of Johns 
Manville and the Sperry staff which is a combination of two 
materials which weigh very little and show remarkable sound 
absorption in low frequencies. The construction, he said, 
consists of a highly stretched diaphragm which can be made 
of any material impervious to air, behind which felt is located; 
the thickness of the felt varying with the amount of absorp 
For full 
effectiveness this construction should be spaced from the sur 
face behind. 

Referring to Mr. Wagstaff’s remarks Mr. Zand asked “How 
expensive is expensive?” 


tion wanted and with the limitations of weight. 


He said that his instruments cost 
about $5,000, which might seem high to an instrument pur 
chaser, but which doesn’t seem so high when compared to a 
page of advertising costing $3,000. 

Discussion by John Parkinson, of Johns-Manville, read by 
the chairman, called attention to the value of damping mate 
rials for quieting door noises and certain types of road noises 
such as produced by crossing expansion joints in concrete. H¢ 
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Members From Far and Near Meet at Banquet 





1. David Beecroft, Furber Marshall, D. L. Gallup 
3. W. B. Hurley, Glenn Coley, G. L. Neely 
5. W. A. Taussig. Pierre Schon, T. C. Smith, Harry B. 
Dodge, F. L. Faulkner, W. J. Davidson. In fore- 
ground, John M. Orr 


also amplified Dr. Abbott’s remarks regarding the effect of 
sound-absorbing material, quoting instances where it has 
proved ot considerable value. 

R. F. Norris told of his company’s experience in developing 
a telephone booth, satisfactory in keeping outside noises from 
the person telephoning although only enclosed on three sides. 
E. A. Tulus, Kelvinator, spoke of the desirability of remoy 
ing the components of very high frequency that bother us, 
even though decibels are not reduced. He also favorably 
mentioned sound damping materials that have both friction 
and mass. Another speaker, G. T. Stanton, Electrical Prod 
ucts, Inc., stated that there is a movement under way to 








2. W. H. Ragsdale, D. W. Randolph, E. F. Bacon 


1. K. L. Herrmann, C. T. Fishleigh, Herbert Hunting 
6. F. W. Marschner, C. D. McCall 


standardize acoustical instrument readings. He also voiced 
the opinion of other discussers in speaking of the importance 
of reducing noise. It has an economic value that, in most 
instances, warrants the time expended in its consummation, 
he said, even if it isn’t done in a few days as asked by Mr. 
Wagstaff. W.H. Tucker, of the Hoover Co., spoke of ad 
vances in noise reduction made in the manufacture of vacuum 
cleaners, despite the fact that improvements, such as increas- 
ing the r.p.m. of the motor, decreasing weight, and increasing 
nozzle-suction, all work against it. 

Interest in the subject carried the discussion until well past 
closing time. 





20 S.A.E. JOURNAL 


Aireratit Sessions 


Monday Morning Peter Altman, chairman 


Practical Aerodynamics —DR. ALEXANDER KLE- 
MIN and E. B. SCHAEFER, New York University. 


Use of Generalized Logarithmic Graphs for the Cal- 
culation of Airplane Performance —1VAN_ L. 
DRIGGS, Glenn L. Martin Co. 


F. E. Weick, chairman 


Air-Track System of Aircraft Instrument Landings — 
G. L. DAVIES, Washington Institute of Technol- 


ogy. 


Monday Afternoon 


Radio Controlled Automatic Landings — CAPT. G. V. 
HOLLOMAN, Wright Field. 


ESULTS of recent wind-tunnel experimentation of the 
type that often is kept secret; a short method of finding 
airplane performance that saves days of tedious calcu- 


lation; design and operation of a completely portable system . 


of aircraft instrument landing; and a progress report of the 
status and future possibilities of automatic blind landings and 
automatic aircraft control, were disclosed in four papers in the 
Aircraft Sessions. 


Big Guns Bring Problems 

Rapid adoption of large aircraft guns has made it necessary 
to solve the aerodynamic problems incident to their use, Dr. 
Klemin explained, as ‘co-author of the first paper. Without 
the provision of a special enclosing turret, wind-resistance 
forces and moments become so large as to impede the han- 
dling of the gun so much, he continued, that the gunner is 
unable to train on a target by manpower alone. As balancing 
vanes only partially solve the difficulty, complete enclosure in 
a specially designed turret is desirable, he concluded. 


In spite of the aerodynamic superiority of the monoplane, 


the biplane still retains its usefulness for certain aircraft types, 


Dr. Klemin pointed out, reporting results of another investi- 


gation. Tests on a biplane with large stagger and positive 
decalage showed a high degree of static longitudinal stability 
with a minimum area of horizontal tail 
nounced. 

Concluding a discussion of wind-tunnel tests on the Gwinn 
Aircar, an original-design private biplane, and the Gwinn 
flap, Dr. Klemin opined: “It is quite apparent that a reason- 
able well-thought-out approach to the private plane has been 
made, and that the staggered biplane has possibilities for the 
small, private machine just as it has for the primary training 
plane. 

“The only practical and important conclusion,” reported 
Dr. Klemin from a study of the air resistance of the housing 
for loop antennae, “is that the housing of the loop antennae 
in a tear-drop or airship form is definitely preferable from an 
air-drag point of view.” 

As his last topic, Dr. Klemin discussed test results that shed 
light on how the interference of component parts affects static 
longitudinal stability. 

The importance of the Reynolds number used to obtain the 
stability curve was stressed by Fred E. Weick, Engineering 
and Research Corp. “I do not believe that it condemns small 
wind tunnels in any way,” he said, “to point out that, when 
dealing with burbling flow and boundary layers, large Rey- 
nolds numbers in full-scale tunnels give the truer picture.” 

A request for information on the method of filleting used to 
eliminate jamming effect between the nacelle and body, made 
by William Stieglitz, Barkley-Grow Aircraft Corp., drew two 
Mr. Driggs discussed the results of private tests and 


surtaces, he an 


answers. 
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Chairman Altman reported that he experienced this jamming 
no matter how much filleting was employed. 

J. H. Geisse, Bureau of Air Commerce, emphasized the 
desirability of controlling with flaps rather than by changing 
the angle of attack. 


Graphs Slash Routine Work 


“Pertormance calculations that used to take two or three 
days can now be done in several hours by means of the 
logarithmic graphs described,’ was Mr. Driggs’ introduction 
to his paper. 

All previous short methods of finding the performance of 
an airplane by means of simple formulas or charts suffer from 
certain limitations and errors when applied to modern air 
planes with constant-speed propellers and supercharged en 
gines, he contended. 

“The ideas presented in this report, however,” he an 
nounced, “are designed to eliminate all the faults of these 
earlier methods and to provide a means which will be satis 
factory for all types ot propellers, airplanes, and engines.” 

3y a simple device employing two parameters determined 
by the dimensions of the specific airplane, he explained, the 
power-required curve is generalized and then plotted logarith 
mically, and the power-available curve is likewise generalized 
and plotted. Then, by a simple calculation, the method of 
placing these two generalized curves one over the other is 
found, he continued. The values from which the performance 
can be obtained can be read directly from the graphs with no 
plotting, Mr. Driggs concluded. 

“Mr. Driggs’ figure of two or three days to calculate an 
airplane’s performance is optimistic,” remarked Dr. Stephen 
J. Zand, Sperry Gyroscope Co., Inc., “it takes me about four 
days,” adding that he will lose no time in starting to use the 
new method. 

Performance obtained by these graphs compares with actual 
performance the same as does that found by the long method 
of computation, was Mr. Driggs’ reply to Dr. Zand’s query. 

Calling attention to the importance of the human element 
in using the new method, Ralph H. Upson, consulting engi 
neer, pointed out that the experience and intelligence of the 
operator of the graph method would bear heavily on the speed 
and accuracy of the results. 


Congested Air Traffic Seen 


“The first instrument landing in history was made at 
Mitchel Field on Sept. 24, 1929, by Lieut. James H. Doolittle, 
using the system devised by the Bureau of Standards in 1928, 
a forerunner of the present “Air-Track” system of aircraft 
instrument landing,” recalled Mr. Davies reviewing the devel 


This system used a | 


opment of instrument landing. visual 
radio range beacon as a runway localizer and a marker beacon 
to indicate the end of the field for longitudinal guidance, he 
explained. 

In 1933 a group of engineers of the Bureau of Standards 
joined another group of the Washington Institute of Tech 
nology to continue development of the Bureau of Standards 
system and to adapt it for commercial use, Mr. Davies con 
tinued. The result of this cooperative work is the Air-Track 
system, a completely portable system that can be run onto any 
airport and set in operation in about 20 min., he announced 

The system not only meets the specifications set up by th 
airlines, he pointed out, but includes some features defined by 
them as desirable future developments. 

Regularity of service comparable to that of railroads ts 
further in the future than it seems at first glance, Mr. Davies 
believes, on account of traffic congestion and the danger of 
collision in the air. He then told of various methods that are 


(Continued on page 25) 







President C. W. Spicer 


o— NCE W. SPICER established himself in the automo 
tive industry back in 1g05, when, just a year after com 
pleting the mechanical engineering course at Cornell, he organ 
ized and became president of the Spicer Universal Joint 
Manufacturing Co. Betore that he had been working on the 
development of universal joints and had headed a small com 
pany manufacturing them. From rgro until 1916 he was pres 
ident of the Spicer Manufacturing Co. In the latter year the 
company was reorganized as the Spicer Manufacturing Corp. 
and Mr. Spicer took office as vice-president, continuing in that 
capacity to date. He holds numerous universal-joint patents 
and development of the hydrau 

lic press type of “push” broach 
tor square and multiple splined 
holes, and a gear drive for rail 
way-car lighting generators and 
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air-conditioning equipment are among his contributions to | 
other industries. : 

During the War, Mr. Spicer was in the corps of designers 
responsib!e for the Class “B” Liberty Truck. 

In recent years Mr. Spicer has been much interested in vari 
ous applications of automotive engineering to railroad equip ) 
ment. In his inaugural address at the 1938 Annual Meeting ' 
he voiced his conviction that “the automotive and railroad 
fields are far from being separate and distinct but on the con 
trary have many interests in common, and greater cooperation 
between the two should result to the advantage of both.” 

Ever since becoming a member of the Society in 1g10 Mr. 
Spicer has been keenly interested in the SAE as a whole and 
its standardization work in particular. Prior to his term as 
chairman of the Standards Committee (1934-1937) he had 
served as chairman of its Broaches Division (1912-1914), 
Spline Fittings (1918), Shaft Fittings Division 
(1919), and held membership on other of its divisions. He 
has also represented the SAE on the Standards Council of the 
American Standards Association and has taken an active part 
in the work of several Sectional Committees functioning undgt 
the ASA procedure. 


Division 


Mr. Spicer was treasurer of the Society in 1931 and 1932, 
has been chairman of the Finance Committee, held member 
ship on the Engineering Relations Committee and the Nom 
inating Committee, and has participated in the work of the 
Truck, Bus and Railcar Activity Committee. 

A speaker before many meetings of the Society and its Sec 
tions, Mr. Spicer has had numerous of his papers selected for 
publication in the SAE Journat. He has also contributed 
articles to other technical magazines. 

In 1935 Mr. Spicer was presented with an honorary Doctor 
of Science degree by Alfred University, which he had at- 
tended before entering Cornell. 


Retiring President Harry T. Woolson and Ralph R. Teetor, 
who was president of the Society 
in 1936, will serve on the 1938 
Council. 

David Beecroft will serve his 
sixth continuous term as SAE 
treasurer during 1938. 
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] Cart BEHN, who takes office as 1938 vice-president 

* representing the Diesel Engine Engineering Activity, i: 
with the Superior Engine Division of The National Supp! 
Co. as assistant to the vice-president. He entered the 
motive industry in 1912 with The 
of Denver, a dealer of automobiles and electric cars 
1914 to 1917 he was with L. R. Bach & Co., 
motive concern in Denver. From 1919 he was in 
the Army here and overseas. In 1920 he becam 
the Battery Specialty Co. of Chicago which he operated fo: 
three years before joining the Robert Bosch Magneto Co. a: 
sales engineer, and later manager of its Detroit office. H 
continued with that company after it became known as the 
United American Bosch Corp., 
cation of Bosch fuel injection equipment and the develop 
ment of Diesel engines. In 1936 he became sales manager 
of the Philadelphia plant of the Superior Engine Division of 
The National Supply Co. and 
as assistant to the vice-president. 
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2 Frep L. FAULKNER, who served last year as chai 
7 


man of the Chicago Section, will take office as 1938 
vice-president representing the Transportation and Maint 
nance Activity. After receiving his B.S. in M.E. from 


Armour Institute in 1915. he entered the experimental engi 
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neering department of Western Electric Ce 


early 1918 he was safety engine for Hartford Accident 
Indemnity Co. and electrical engineer with Campbe W 
& Cannon. He entered the United States Arn Air S 
as master signal electrician in March of 1918 and lat 
came transportation officer at Camp John Wi in 


After the War he was manager of the automot 

ment, Morris & Co., meat packers, and for several 
instructor in physics, and auto shop and electri ibora 
at the Lindblom Technical High School in Chicago. H 
conducted lecture courses at the Knights of ¢ is | 





In 1926 he 


then has been manager of their automot 


Service Men’s Schools in Chicago 
« 2. 
department. After being afhliate representative ol 


ind since 


several years, ne became a member 
Automotive [rai 


member of the trar 


pany for 
in 1935. He is a past-president of the 
Supervisors Ass 


portation ciation i 


portation committee of the Illinois Manufacturers Asso 
tion and of the executive committee of the Motor Truck 
Owners Association. Since 1932 he has been acti tl 
SAE, holding local Section ofhces and membership on man 
technical committees. For the past two yea idditior 
serving on other SAE committees, he has been cha 

the Transportation Division of the Standard t 
Mr. Faulkner has presented many papers befor So 


and its Sections, a number of whi 


the SAI 


JOURNAI 


3 FRANK S. SprRING, Hudson Motor ( 


is 1938 vice-president representing t P ‘ ( 


Body Activit After receiving his technical ec ition ab 
he was engaged in aircraft production work in thi yu 
during the War. He joined the Paige-l nit ¢ 


neer in 1920; was consulting engineer for the Standard St 
1921: and trom 1922 to 1924 wa 


with the Courier Motors (¢ th 
afhliated with the Walter M. Murphy ¢ 


Car Co. during 

engineer 

years he was 
1 


Pasadena, Calif.; starting as service manager in charge ot a 
branches and advancing to general manager of the compan 
His connection with Hudson dates from 1931. Mr. Spring 
has been a member of the Society since 1923 and ha 


on the Passenger Car Activity Committee, and the M 
Committee. He has also participated in Detroit S 


ities. He was born in Emporia, Kan 





4 H. E. Simi, Truck, Bus and Railca 

* 1928, is chief engineer of the Twin ¢ ( | 
tended the University of California, and, after 

A.B. degree in 1922, entered the employ of B. K. Pa ( 
iS assistant superintendent. Later th i 

engineering staff of Westinghouse Pacific ¢ 

remaining with that compan June of 19 ¢ 
took an engineering position with the | 1 M 

Oakland. Two years later he went to Kent, Ohi 

present position with Twin Coach. Mr. Si \ 

of the Cleveland Section last year and since 1 y 

a member of the Truck, Bus and Railcar Act ( 

He has also held membership on the Memb S 
tions Committees, and last year was appoint M 


coach and Motor-Truck Division of the Standards ‘ 


E. N. SAWYER, consulting production wil ( 


* land Tractor Co., heads the Production Activit 
vice-president for 1938. He started 


oA | 


dustry back in 1899 as assistant superintend } 
Cleveland Electric Carriage Co In 1905 h pine 

Roval Tourist Co. as assistant superintendent After tw 
ears in that capacity he joined the White ¢ | 


superintendent, and later wa 


& Manufacturing Co. as superintendent. In 1916 he 
! 


, ‘- 
general superintendent of the Cleveland Tractor Ce 


Wace 

remaining in that capacity until 1924 when joined tl 

Rollin Motor Co. as works nanacel H 

Cleveland Tractor Co. in 1926 as work nag , 

made consulting production engineer in 19 M Sawve 
became a member of the Society in 1918 He ha rved 
on the Production Division of tl Standards Committ 

ince 1926; as its chairman in 1927 and trom ) t 25 
His membership on the Productio Activity ¢ 
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dates from 1929. In 1936 and 1937 he was an SAE representative on 
the American Standards Association Sectional Committee for Standard 
for Small Tools and Machine Tool Elements. Mr. Sawyer was second 
vice-president of the Society representing Tractor Engineering in 1929 


6 Frank W. CALDWELL, engineering manager, Hamilton Stand 

* ard Propellers, takes office as vice-president for 1938 representing 
the Aircraft Engineering Activity. One of the outstanding men in 
aviation, Mr. Caldwell was awarded the Collier Trophy of 1934 tor 
his invention of a controllable-pitch propeller and the Albert Reed Award 
of 1935 tor development and improvement of controllable-and cons‘an 
speed propellers. During the investigation of the destruction of th 
Airship Hindenburg last year, Mr. Caldwell was one of the American 
experts called upon to take part. A graduate of Massachusetts Institut 
of Technology, he received early training with Curtiss. From 1917 to 
1927, Mr. Caldwell was in the Air Service, United States Army, holding 
various executive engineering capacities. He was made chief of the pro- 
peller branch in 1920. In 1928 he established an office as consulting 
engineer, relinquishing his practice the following year to become chief 
engineer of the Standard Steel Propeller Corp.; and in 1931 of the 
Hamilton Standard Prepeller Corp. Joining the SAE in 1917, Mr. Cald 
well has served on the Publication, House and Aircraft Activity Com 
mitt 


yy RatpoH N. DuBots, experimental engineer, Aviation Manufac- 

* turing Corp., will represent the Aircraft-Engine Activity as vice 
president. After receiving his B.S.E. degree from the University of 
Michigan in 1922 he started with the Bureau of Standards in Washing 
ton as assistant mechanical engineer. Here he was engaged in research 
n aviation engines, being promoted to associate engineer in 1926. The 
following vear he joined the A.C. Spark Plug Co. as research engineer. 
From A.C. he entered the Continental Aircraft Engine Co. as chief 
experimental engineer becoming assistant chief engineer in 1933. He 
took his present position with Aviation Manufacturing Corp. in 1934. 
Mr. DuBois joined the Society in 1925. He has served as secretary of the 
Washington Section, vice-chairman of the Detroit Section representing 
aeronautics, Detroit Section representative on the Meetings Committee, a 
member of the Aircraft-Engine Activity Committee and of the Fuels and 
Lubricants Activity Committee. 


8 B. E. Srptey, who takes office as vice-president representing the 
* Fuels and Lubricants Activity, is chief technologist of the Conti- 
nental Oil Co., with headquarters at Ponca City, Okla. For the past two 
vears the SAE National Regional Fuels and Lubricants Meeting held in 
the Mid-Continent has been under his direction. He started in the auto 
motive business as a mechanic in an Asbury Park, N. J., garage in 1902. 
Several years later he moved to Denver and soon was in charge ot 
vehicles owned by the State of Colorado. He joined the Continental Oil 
Co. in 1912 as an automotive engineer. His technical education in 
chemical and gas engine engineering came through extension courses, and 
he became a member of the Society in 1921. Mr. Sibley has been active 
on a number of SAE technical committees since 1929; last year serving 
on the Fuels and Lubricants Activity Committee, the Crankcase Oil 
Oiliness Research Committee, the Crankcase Oil Stability Committee and 
the Lubricants Division of the Standards Committee. He also repre- 
sented the Fuels and Lubricants Activity on the Membership Committee. 
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Q Crype R. Paton, who heads the Passenger Car Activity as its 

* 1938 vice-president, is chief engineer of Packard Motor Car Co. He 
has been a member of the SAE since 1923. Starting in 1932 he has held 
contunuous membership on the Passenger Car Activity Committee and 
the Research Committee. He was chairman of the Detroit Section in 
1935 and the following year represented the Section on the Sections 
Committee. Mr. Paton was born in Almont, Mich., and one of his first 
ventures into the automotive business was to manage the Almont Garag« 
trom 1910 to 1915. For the next three years he was manager of the 
Paton Electric Service Co. During the War he served in the Air Servic« 
and, after he was mustered out, attended the University of Michigan as 
student assistant in mechanical engineering. From 1923 until 1925 he 
was with the National Advisory Committee for Aeronautics at Langley 
Field. During the next five years he was with Studebaker as laboratory 
engineer. In 1930 he joined Packard as experimental engineer, advancing 
to his present position in 1932. 


10 C. E. Fruppen, chicet engineer of Allis-Chalmers Manufacturing 

* Co., Milwaukee, is the vice-president of the Tractor and Industria! 
Power Equipment Engineering Activity for 1938. Identified with thx 
'ractor Industry since 1910, he has held executive engineering posts 
with the Hart-Parr Co., the Parrett Tractor Co. and the Buda Co. He 
joined Allis-Chalmers in 1929 as engineer in the tractor division, advanc 
ing to chief engineer of that division in 1930. His membership in the 
Society dates from 1917. He has taken an active part in the standards 
work of the Socicty since 1923 and has held membership on the com- 
mittees of the Tractor and Industrial Power Equipment, Fuels and Lu- 
bricants, and Diesel Engine Activities. He has also been treasurer, vice 
chairman and chairman of the Milwaukee Section, holding the latter of 
fice in 1935. Mr. Frudden received his B.M.E. from Iowa State Colleg: 
in 1909. He also attended Columbia University. 
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1938 SAE 


Councilors 


l WattTErR C. Keys, mechanical product engineer, U. S. 
* Rubber Products, Inc., will serve his second year as 
Councilor in 1938. He was previously a Council member in 
1932 and 1937. He had his early automotive experience 
(1905-1912) with Buick Motor Co., U. S. Motor Co., Cadil- 
lac Motor Car Co., Chalmers Motor Co., and the Church- 
Field Motor Co. In 1913 he rejoined Cadillac as assistant 
chassis engineer. In 1917 he affiliated with the Perfection 
Spring Co. as mechanical engineer. During 1918 to 1927 
Mr. Keys had executive engineering posts with the Standard 
Parts Co., the Eaton Axle Co., and the Gabriel Sales and 
Service Co. He joined the United States Rubber Co. in 1927 
as chief engineer, mechanical automotive department. Mr. 
Keys, a member of the SAE since 1915, has been active on 
numerous divisions of the Standards Committee since 1917. 
In 1934 and 1935 he was chairman of the Life Membership 
Committee, and has held membership on many other gen- 
eral and technical committees. He received his B.S.E.E. from 
the University of Michigan. 


2 JOHN L. STEWART, who serves his second year as 
* Councilor, has been general manager of the Canadian 
Automobile Chamber of Commerce since 1931. Before that 
he was, for 15 years, manager of the automotive division of 
the Maclean Publishing Co. Mr. Stewart became a member 
of the Society in 1932 and the following year served as vice- 
chairman of the Canadian Section. He was elected chairman 
of the Section in 1934. In that year he was also a member 
of the Membership Committee and for the past four years 
he has been active on the Lubricants Division of the Stand 
ards Committee. Last year he was appointed a Canadian 
member of the Overseas Relations Committee. Mr. Stewart 
was born in Detroit, but moved to Canada at an early age. 
He was educated at the Queen Victoria School and Hamilton 
College. 


A. T. CoLwELt, who continues on the SAE Council 
* during 1938, is vice-president in charge of engineering, 
Thompson Products, Inc. A graduate from the United States 
Military Academy at West Point, class of 1918, his education 
continued at the Engineer School, U. S. Army, at Fort 
Humphreys, Va., from which he received his C.E. degree in 
1920. Promoted to first lieutenant, he continued in the 
Army for two years. He then resigned to join the Steel Prod 
ucts Co., which later became the Thompson Products Co. 
After a period during which he was in charge of sales and 
engineering in that company’s Michigan territory, Mr. Col- 
well was appointed chief engineer in 1930. In that year he 
became a member of SAE. He was advanced to director of 
engineering in 1934 and vice-president in 1937. He served 
as chairman of the SAE Cleveland Section in 1936. Mr. 
Colwell has contributed to the work of the Production Ac 
tivity Committee, the Tractor and Industrial Power Equip- 
ment Activity, the Sections Committee, and the Iron and 
Steel Division and the Parts and Fittings Division of the 
Standards Committee. 


4 W. J. Davinson, elected to membership on the Coun- 
* cil for 1938 and 1939, has been chairman of the SAE 
Engineering Relations Committee since its organization two 
years ago. Long affiliated with the General Motors Corp. in 
important technical positions, he has recently taken office as 
general sales manager of General Motors’ new Diesel activity. 
Mr. Davidson was born in Montreal, Canada, and was grad- 
uated from McGill with the degree of Bachelor of Science in 
Mechanical Engineering. He joined the engineering depart- 
ment of Cadillac Motor Car Co. in 1914 and since then, 
with the exception of the period of his World War service, 
has been almost continually with General Motors. Mr. 
Davidson served with the Motor Transport Corps in France 
and was discharged with the rank of captain in 1919. He 
was awarded the Cross of the Legion of Honor by Franc« 
in 1934 in recognition of his war service and of friendly co 
operation with French engineers since the War. Mr. David- 
son became a member of the SAE in 1926; having been 
affiliated previously with the Society from 1915 to the date 
of his enlistment. Since 1929 he has been active on technical 
and general committees of the Society. In 1934 he was 
chairman of the Constitution Committee and for the past 
two years has served as SAE representative on committees 





of the American Standards Association and as 
a member of the Highwa Research Com 
mittee. 


5 LAwRENCE J. GRUNDER will serve on 
““* the Council during the next two years. 
He is automotive engineer for the Richfield Oil 
Corp., Los Angeles, with which he has been 
affliated since 1932. A graduate of the Califor 
nia Institute of Technology, class of 1929, he 
continued his studies at Pennsylvania State Col 
lege as a fellow in lubrication research, the fol- 
lowing year. Before entering college and during 
summer vacations he added to his engineering 
education by working in the fuels section of the 
City of Los Angeles Engineering Department 
testing laboratories, as towerman for the South 
ern California Edison Co., inspector for the 
Regan Forge & Engine Co., and draftsman with 
Burns & Lewis, mechanical engineers. After his 
year at Penn State he was automotive research 
engineer with Hughes Development Co., Los 
Angeles, before joining Richfield. He became a 
member of the Society in 1927 and soon was 
active in the Southern California Section. In 
1934 he was the Section’s representative on the 
Meetings Committee. The next year he was 
elected vice-chairman and was appointed the 
Section’s representative on the Sections Commit- 
tee. In 1937 he was elected Southern California 
Section Chairman, continued as its representa- 


tive on the Sections Committee and was a mem- 


ber of the Society’s House and Fuels and Lubri 
cants Committe: 

6 3URTON J. LEMON, tire engineer, U. $ 
* Rubber Products, Inc., will sers t 
Council for the next two year After graduat- 
ing trom Cornell University with an A.B. de 
gree in 1908 he was an instructor in analytic 
chemistry at the University until 191 During 
this period he received his Ph.D. in chemica 
engineering. From Cornell he joined the U. § 
Rubber Co. as assistant to director, genera] lab 
oratories. Since then, with the exception of the 


commissioned 

captain, Motor Transport, United States Army, 
he has been with U. S. Rubber. For a numbx 
of years he was field engineer, tire development 
division, in Detroit. He was transferred to New 


York as | 


War period, when he was 


technical representatis tire divisi 


U. S. Tire Co., in 19233, and took his pres 
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mittee since 1926 and chairman of ¢t Front- 
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‘““Best-to-Come” Theme Dominates All Annual Meeting Sessions 


(Continued from page 20) 


being considered to eliminate this danger. A discussion of 
design and operating details of the system took up the major 
part of Mr. Davies’ presentation. 

An instrument, termed the “Flightray,” that coordinates 
and concentrates six degrees of information necessary for 
instrument flying on one dial was described by Dr. Zand. 
Instrument flying should be simpler and safer with this device, 
he pointed out, for the pilot can focus his vision on one dial 
instead of trying to scatter it all over the instrument board. 
A number of successful landings already have been made with 
the instrument, he reported. 

Dr. Zand’s instrument corresponds with a device now being 
developed at the Bureau, contributed I. R. Metcalfe, Bureau 
of Air Commerce, except that our design is based on giving 
the pilot the illusion of seeing three lights on the ground 
right over the nose of the airplane. To supplement Mr. 
Metcalfe’s discussion, Mr. Geisse explained the geometry and 
operation of the three-light dial system. 


Completely Automatic Control Visioned 


“Now that automatic landing is an accomplished fact, it is 
well within the realm of reason to visualize an airplane taking 
off from an airdrome, flying to its destination, and landing, 
the whole performance being completely automatic,” specu- 
lated Captain Holloman reporting the results of two years’ 
development work by the Materiel Division, U. S. Army Air 
Corps. The work was directed specifically toward making 
instrument landing automatic, he said. 

“Such control would relieve flight crews of all duties except 
to observe instruments and to see that the automatic equip- 
ment is functioning properly,” he continued. 

As proof that automatic landing is an accomplished fact 
today, he told of two entirely automatic landings that were 
made within an hour at the Materiel Division last summer 
under adverse wind and air conditions. 

The work reported was undertaken, he explained, because 
pilots had expressed, in no uncertain terms, a need for simpli- 
fication of a growing number of controls. 

Beside control of direction, automatic landing involves other 
factors, such as control of altitude, engine control, “slow- 
cruise” control, “let-down” control, and further control after 
landing, Captain Holloman pointed out, explaining how each 
type of control is accomplished automatically. 

Chairman Weick launched the discussion by inquiring and 
finding out what was done to compensate for the effect of the 
wind gradient in increasing the vertical speed when hitting 
the ground on landing. 

A plea for justification of the blind-landing activity through- 
out the country and the many systems under development 
was voiced by Mr. Metcalfe, who explained that the airlines 
were asking for just one system. With a different system for 
private planes than that used by the airlines, it would be 
impossible for a private plane to make a blind landing in an 
airline airport with its accompanying danger and disrupting 
effect on schedules, and vice versa, he pointed out. 

Research at the Bureau on instrument flying is a “triple- 
headed monster,” he continued, consisting of the three-light 
control system discussed previously, the straight-line glide 
path where you get the plane in landing position and keep it 
there, and an investigation of infra-red ray control methods. 

Instead of simplifying instruments, Mr. Geisse suggested 
that the airplane designer himself might simplify instrument 
flying so that trim remains constant in spite of throttle con- 
ditions. “Experience making blind landings with the tricycle 
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landing gear has been most successful,’ Captain Holloman 
contributed. 

After a spirited three-cornered debate among Mr. Weick, 
Mr. Metcalfe, and Mr. Geisse, the majority finally held that, 
using a properly designed two-control plane, automatic blind 
landings would be simplified. 

A suggestion by W. N. Gerhardt, of Wayne University, 
that the complexity of instruments could be eliminated by 
complicating the design of the aircraft, such as a rotating-wing 
machine, was vetoed by Mr. Geisse who stated that, in the 
present stage of the rotating-wing machine’s development, he 
prefers the conventional type. 

“What is the expression for an automatic machine that 
operates automatic pilots?” was the riddle posed by Dr. Zand 
to end the session. 

A brief business session of Aircraft Activity was conducted 
by 1938 Vice-President Frank W. Caldwell. 


Truek. Bus and Railear 
Session 


Tuesday Morning S. Johnson, Jr., chairman 


The Outlook Toward Legal Performance Require- 
ments — PROF. J. T. THOMPSON, Johns Hopkins 


School of Engineering. 


FTER a short business meeting presided over by 1938 
Vice-President H. E. Simi, the technical session of the 
Truck, Bus & Railcar Activity was devoted entirely 

to Dr. Thompson’s paper and the discussion it created. 
Handling Slow Moving Traffic 

The phrase “20 m.p.h. up a 4 per cent grade,” used so often 
in conversation about performance requirements for trucks 
and buses, should be restated “X m.p.h. up a Y per cent 
grade” until some later date when a rational basis for legal 
performance requirements can be established, Dr. Thompson 
declared. 

He sees four ways of overcoming the problem of slow 
moving traffic on hills that interferes with the tempo of traffic 
and makes for danger, namely: reduce gradients; separate fast 
and slow moving traffic; hold powerplants at present level and 
reduce legal loads; retain present load restrictions and in- 
crease engine power. Obviously, he said, none of these will 
be adopted to the exclusion of the others. “An intelligent 
approach demands that economics and safety of highway 
transport be studied as it is influenced by the application to 
the problem of the various combinations of these possibilities.” 

Dr. Thompson then outlined a performance study which is 
being carried out by the Bureau of Public Roads in harmony 
with the Interstate Commerce Commission and the automo- 
tive industry through such bodies as the Truck Subcommittee 
of the Automobile Manufacturers Association of which D. C. 
Fenner is chairman. The first step has been to study current 
hill-climbing practice on a uniform 6 per cent grade located 
on U. S. 40, near Baltimore. The hill was located 4.5 miles 
from a State road-pit scale, and its length of 2000 ft. was 
sufficient to decelerate practically all trucks to a constant climb 
ing speed, he reported. 

After describing the instruments used for recording speed 
of trucks at eleven points on the hill, Dr. Thompson prefaced 
his discussion of the data with the statement that they are in 
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no way conclusive as they are based upon a handful of ob- 
servations which were more or less incidental to the develop- 
ment of method. 

Among the interesting results it was found that of the 
vehicles studied only 50 per cent negotiated the grade at a 
speed of 11 m.p.h. or greater, and that 95 per cent traveled at 
a speed of less than 20 m.p.h. It was also shown that heavy 
trucks and truck-trailers appear to have more difficulty than 
lighter trucks. Likewise it was found that heavier trucks 
reach the crawl speed at an earlier point on the hill than do 
lighter trucks. 

Speaking of special tests made with low-mileage trucks it 
was found that in practically every case the gross load which 
actually pulled the vehicle down to its crawl speed was far 
below that computed by formula, being on the average about 
two-thirds of the formula value. In this work the engine 
speed corresponding to the recorded road speed was computed 


by the formula: r-p.m. =m nx S| The published en- 


gine torque corresponding to the known engine speed was 
then inserted in the formula: _~TX12XEXR in 


on 
100 

which the coefficient of rolling resistance, f, was taken as 30 
lb. per gross ton. 

Looking ahead, Dr. Thompson explained that extension of 
this work is already planned and arranged for. It will be 
carried forward on three fronts: (1) a large amount of further 
data on hill climbing practice through the agency of several 
of the State highway planning surveys; (2) it has been ar- 
ranged through the motor transport division of the Quarter- 
master Corps of the Army to use its dynamometer laboratory 
at Camp Holabird for a study of special vehicles; and (3) 
attention is being given to the availability or development of 
devices to be used in enforcement of performance regulations 
when they are finally promulgated. 

The dynamometer studies are to parallel the hill tests and 
will be used to determine the best possible performance of 
new vehicles; how ability is affected as age and mileage in- 
crease; and to verify some of the performance formulae or, in 
the absence of a verification, possibly to establish empirical 
coefficients which will pull them in line with observed facts. 

When the discussion period came around Merrill C. Horine, 
Mack Manufacturing Corp., remarked that it is refreshing to 
see a legislative project attacked in such a scientific manner. 
We have little to fear, he said, in regulation based upon such 
factual studies, adding that the result of the project should be 
of value to the industry. 


GVW 


Regarding the discrepancies between observed and formula 
rating, Mr. Horine believes that it is partly due to the use of 
advertised torque rating in the formula, which, he said, shows 
peak torque reached under laboratory conditions as the result 
of a dynamometer test and is not reproducible on the road. 

This belief was seconded by L. Ray Buckendale, Timken- 
Detroit Axle Co., who also noted that there is quite a depar- 
ture between the torque of a new truck and one that has seen 
service. 

Written discussion prepared by W. F. Childs, State Road 
Commission, Maryland, was read by Chairman Johnson. In 
it Mr. Childs suggests the roads be given consideration. Delay 
to the normal flow of traffic by slow-moving vehicles is not 
confined to grades, he said, but also to horizontal curvatures 
when sufficient sight distance is not provided. It is his opin- 
ion that cutting off of knolls of summits and improving sight 
distance on horizontal curves may result in the elimination 
of these obstructions to free-moving traffic by the rehabilitation 
of as little as 10 per cent of the mileage. Where this cannot 
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be done because of the terrain he suggests widening the high- 
Way at points where traffic is retarded, providing an extra lane 
at the extreme right for slow-moving vehicles. 

Capt. O. A. Axelson sees the work outlined by Dr. Thomp 
son as of considerable value, but feels that the driver is apt to 
be a factor in the tests due to the varying ability of drivers to 
operate trucks. 

Another point of view was given by S. G. Tilden who 
suggested that instead of using a test hill for this work an 
accelerometer be used. If the minimum pounds drawbar-pull 
per ton could be established it would be possible to conduct a 
test anywhere, he said. 

Fred C. Patton, Los Angeles Railway Corp., wanted to 
know if the plan is to have all vehicles tested or just trucks 
and buses, reminding the audience that there are still hay 
wagons, horse driven, that would fail almost any tests for 
performance. There are some antique passenger cars in this 
category too, he added. 

Others contributing to the discussion included John M. Orr, 
Equitable Auto Co., Carl J. Bock, General Motors Truck 
Corp., and H. O. Mathews, Public Utilities Engineering and 
Service Corp. 


Transportation and 
Maintenance Sessions | 


Monday Morning J. M. Orr, chairman 


Economic Maintenance of a Concentrated Fleet of 
Large Trucks —G. W. LAURIE, Atlantic Refining 
Co. 


Economic Maintenance of a Concentrated Fleet of 
Mixed Vehicles—S. B. SHAW, Pacific Gas & 
Electric Co. 


Economic Maintenance of a Scattered Fleet —H. O. 
MATHEWS, Public Utility Engineering & Service 
Corp. 


Monday Afternoon F. K. Glynn, chairman 


What Fleet Operators Should Know About Tires — 
J. E. HALE, Firestone Tire & Rubber Co. 


MALL-TOWN dealers were scored for doing poor fleet 
service work and traveling inspector-mechanics were 
blamed and defended in Transportation and Mainte 

nance Sessions which included as well expositions of ways to 
increase fleet operating and maintenance efficiencies and a 
brief evaluation of tire retreading and recapping as an inci- 
dent in broad discussion of specialized modern tires. 

Retreading, if properly done, will deliver 70 to 80 per cent 
of the mileage obtained from the original tires and will cost 
about half as much as a new tire, Mr. Hale said in his paper. 
It was Mr. Mathews who strongly bewailed the fact that the 
best dealer service stations are in big towns where fleet-owning 
companies usually maintained their own garages and that the 
service work of the small-town dealer often leaves much to be 
desired. 

Presiding at the first session, Chairman Orr called first upon 
Mr. Laurie to present his paper. 


Guesswork Brings Poor Maintenance 
Stating that guesswork is not consistent with economic 
maintenance, Mr. Laurie emphasized the importance of de 
tailed records in determining the contributing factors making 
for either high or low maintenance costs in a concentrated 
fleet of large trucks. He outlined the system used by his 


company in recording the history of each truck and showed 
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Aviation, Army and Automobile Leaders Are Dinner Guests 


l. Fred M. Zeder, vice-chairman of the board, Chrysler, 
and George W. Mason, Nash-Kelvinator president. 


3. Maj.-Gen. Oscar Westover, chief, U. S. Army Air Corps, 
and Glenn L. Martin, president, Glenn L. Martin Co. 


3. F.. F. 





2. R. H. Fleet. president, Consolidated Aircraft Corp.., 
and George W. Lewis, director, aeronautical research, 
National Advisory Committee for Aeronautics. 


1. SAE Past-President William B. Stout and C. L. McCuen, 
general manager, Oldsmobile. 


Kishline, chief engineer, Graham; John A. C. 


Warner, SAE secretary and general manager; Row- 
land Campbell, chairman of the board, Reo: W. J. 
Davidson, Diesel division, General Motors. 


how it reveals both premature failures and periods of normal 
life failures. 

Mr. Laurie defines premature failures as “failures of parts 
due to manufacturers’ errors in design, selection of materials, 
or the use of faulty parts that would have been rejected it 
When 
these failures are brought to the attention of the manufacturer 
they are, in most instances, admitted and corrective measures 
are applied, he said, adding: 


uncovered at the time of inspection before assembly.” 


“A closer servicing contact between the manufacturer and 
the fleet operator should be encouraged with the purpose of 


the manufacturer divulging to the operator failures uncovered 
by the manufacturer. In many instances the manufacturer 1s 
cognizant of the existing weakness as evidenced by the fact 
that corrective measures are immediately available.” 

For replacements due to normal operating life failures, he 
pointed out, the basis of scheduling for service and preventive 
maintenance is determined by operating data and records. 

Mr. Laurie likewise explained the value of operating records 
as the basis of selecting new trucks, considering such factors 
as expense per mile of the old unit and estimated expense of 
the new, miles per year covered, physical condition of old 
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unit, overhaul estimate, trade-in value of old unit, net pur- 
chase price and net return on net investment. 

Before closing his paper, he particularly stressed the impor- 
tance of lubrication in vehicle maintenance and suggested that 
the man doing this work have enough mechanical ability to 
permit him to observe those things that might cause failures 
if neglected — and either correct or call attention to them. 


Systematic Inspection Needed 


Mr. Shaw was unable to come from San Francisco to pre- 
sent his paper so Capt. O. A. Axelson took his place at the 
rostrum. 

Stating that his experience has been with a group of fleets 
ranging in size from 20 to 375 vehicles, Mr. Shaw said that 
the most concentrated of these is in San Francisco where 375 
trucks operate almost entirely within an area of 50 square 
miles. 

He pointed out the necessity of balancing fixed charges 
(interest, depreciation, taxes and insurance), against deprecia- 
tion, noting that if annual mileage is low the vehicle with 
higher maintenance cost per mile, but with lower fixed charges, 
may be the cheaper of the two in the long run. He told of 
the practice of his company to “de-rate” vehicles as they 
become older. Under more favorable conditions, he said, such 
vehicles continue in service with a minimum of expense. 

Likewise Mr. Shaw remarked on the importance of stand- 
ardizing vehicles, supplies and practices; good working con- 
ditions in the shop; and the keeping of concise but adequate 
records. 

He believes that systematic inspection and preventive main- 
tenance is the key to the elimination of road failures and to 
low-cost operation. He recommends inspection at every 2000 
miles, but not less frequently than every eight weeks. He 
favors scheduling of inspection on the time basis because it 
permits the handling of shop work at a more uniform rate. 

He contends that the best mechanic available should be 
assigned to inspection work and that each mechanic should 
be assigned a group of vehicles, as in this way he gets familiar 
with them. This plan promotes responsibility for good and 


thorough work, Mr. Shaw declared. 


Service Work Criticized 

Any traveling inspector-mechanic whose duties are to in- 
spect and service vehicles in a scattered fleet would have 
shivered in his boots if he had heard Mr. Mathews’ paper; 
and some dealers would have hung their heads in shame had 
they listened in. The speaker argues that the traveling 
inspector-mechanic costs too much, quoting figures to the 
effect that he has found that each inspection runs in the 
neighborhood of $3. 

Mr. Mathews also bewails the fact that the best dealer's 
service stations are in cities and towns where company garages 
are maintained and that many of those in smaller towns are 
such that you would question the service received. 

Calling attention to the work of a large car and truck man- 
ufacturer in developing a preventive maintenance plan which 
involves the dealers’ service, Mr. Mathews hails it as a step 
in the right direction. The present trouble is that this service 
is only available in the larger cities, and in small towns dealers 
are not familiar with the plan, have no interest in it, and are 
not prepared to carry it out. 

There are similar plans worked out by other manufacturers 
and operators, varying as to whether or not some work is 
done in the operator’s own shop, but no matter what the plan, 
it is necessary for the manufacturers to educate the small town 
dealers who are involved in fleet maintenance. The fleet 
operator must cooperate in this educational program and the 
dealer must be paid a fair amount for the work performed, 
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Mr. Mathews stated. He also added that the driver must 
assume the responsibility for regularity of the inspections and 
that no deviation from a standard inspection form should be 
allowed. 

He noted that the cost of inspection under the plan men- 
tioned above would average about $2, which is considerably 
less than when a traveling inspector does the job. 

Jack North, of Commonwealth and Southern, the first dis- 
cusser, sees preventive maintenance as a joint job of manufac- 
turer, operator, and dealer; thinks that as manufacturers detect 
failures in their vehicles they should advise operators; and 
added that manufacturers’ maintenance manuals should be 
made more available to fleet operators. He thinks that most 
preventive maintenance schedules are too complicated and 
outlined a simplified system that his company finds satisfac- 
tory. Mr. North stressed the importance of shop layout and 
proper tools, stating that his company has developed standard 
lists of tools and equipment for shops servicing groups of cars, 
according to the number of cars serviced. 

Fred L. Faulkner, Armour & Co., came to the defense of 
the traveling mechanic. Although he finds that the cost per 
inspection tallies with that found by Mr. Mathews, the rate of 
pay per hour corresponds closely with that of dealer-shop 
labor and the job is better done. 

Agreeing with Mr. Mathews that traveling inspector-me- 
chanics are unsatisfactory, H. R. Grigsby, Oklahoma Gas & 
Electric Co., also has found that most small town dealers’ 
work is poor. He believes that drivers as well as dealers must 
be educated to see that an inspection plan is carried out in 
dealers’ shops. Capt. Axelson has found that maintenance 
costs average higher in groups of trucks serviced by dealers as 
compared to those taken care of by traveling inspector-me- 
chanics. The cost per inspection under the latter system 
averages more, but the work is better done, he stated, adding 
that the dealer has no personal feeling for the car whereas the 
inspector-mechanic has. Leo Huff, Pure Oil Co., also spoke in 
defense of the traveling inspector-mechanic, as did Mr. Laurie. 
Austin Wolf stated his belief that a unit replacement plan will 
play an important part in fleet operation of the future and 
believes that this will help solve the small-town dealer prob- 
lem. 

Oscar M. Brede, General Motors Truck & Coach, reviewed 
the great strides made in preventive maintenance. He be- 
lieves that simplification is now in order as “mechanics hate 
paper work.” He also spoke of efforts on the part of manu- 
facturers to get maintenance facts written so that they are 
understandable to mechanics. Mr. Brede also spoke of the 
necessity of educating the dealer to cooperate with fleet opera- 
tors on maintenance work. Mr. Mathews added to this by 
remarking that the dealer must be shown that continued 
maintenance means more profit than a new-vehicle sale with 
high trade-in and other incidental expenses. 

From New Zealand, Z. C. Tatton, who represents The 
Texas Co. in that country, brought greetings from the eng- 
He stated that the United States and 
Canada furnish more than 50 per cent of the cars and trucks 
in use in New Zealand and Australia, adding that the “work- 
ing vehicles” are mostly American. He praised the SAE 
JoURNAL as one of the most valued contacts with the outside 


neers “down under.” 


world. 


Tire Problems Complex 


Tires were the main attraction at the afternoon Session and 
after being introduced by Chairman Glynn, Mr. Hale gave 
what was later termed “an encyclopedia of information.” 

The tire business becomes more and more complex each 
year, Mr. Hale declared, adding: 

“As a consequence the fleet operator, to get the most out of 
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Technical Subjects Taboo as Dinner Gets Underway 





1. James M. Crawford, George Spatta 
3. G. E. Platzer, E. R. Maurer, D. T. Fraser 
5. O. R. Skelton, E. W. Austin 


tires, has to specialize in his selection of tire equipment and 
must, too, understand the problems which develop in the use 
of tires in connection with his particular type of operation.” 
With the aid of well-selected slides he then described each 
type of tire and its applications. 

Among those listed were passenger car tires, which he said, 
have been perfected to the point where they may be expected 
to deliver from 16,000 to 20,000 miles of non-skid life and 





2. H. W. Alden, T. V. Buckwalter 
1. R. E. Morrison, D. E. Austin 


6. W. C. Keys, Louis Schwitzer 


still be tree from body-ply failures. Truck and bus tires, 
both balloon and high-pressure, average from 35,000 to 50,000 
miles before they are worn out. It is his belief that the use 
of high-pressure tires should be discontinued in favor of the 
lower pressure balloon sizes on trucks because of reduced 
maintenance, protection to fragile goods, faster average speeds, 
driver comfort, less tendency to sink in soft soils, they run 
cooler, better equalization of load on duals, longer treadwear, 
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less destructive to pavements, better traction non-skid and 
better all around service. 

He spoke of commercial-delivery tires, mud and snow tires, 
stop and start tires, rock-resisting tires, earth-moving tires and 
road-grader tires. In connection with tires in the earth-mov- 
ing group he showed by means of moving-picture the actual 
torture that these tires are subjected to. In this work and in 
some other service where tires are subjected to extra heavy 
work they seldom wear out through normal use but are cut 
and chewed to pieces. Mr. Hale reported that his company 
has found large singles better than duals in rock operations. 

He told of the development of rayon cords for tires in- 
tended for use under heat conditions. This, he said, is because 
rayon does not lose tensile strength to the extent that cotton 
does when heated. He believes that rayon is now too ex- 
pensive to justify the increased cost over tires made of cotton. 

After listing the principal types of tire failures, Mr. Hale 
advised the operators of ways and means of preventing or 
postponing them; warning particularly against the evils of 
overloading, high-speed driving, under-and over-inflation and 
curb scuffing. 

Retreading, if properly done, will deliver 70 to 80 per cent 
of the mileage obtained from the original tread and costs 
about half as much as a new tire, he said. The speaker 
stressed the necessity of retreading only good casings and 
having the work done by a responsible retreader. He also 
suggests favoring the retread by placing it in easy service. 

Before closing his paper Mr. Hale spoke briefly on tire 
repairing and regrooving. 

Dr. B. J. Lemon, U. S. Rubber Products, Inc., was the first 
to discuss Mr. Hale’s paper. On the subject of premature 
tire failures in operations where supervision is not so well 
established, he took as an example the Federal control of 
large fleets quickly assembled for CCC work. Tire mileage 
on CCC vehicles in the early stages of the work was excep- 
tionally low, he said, and quoted from an analysis of 4000 
tires discarded by CCC camps throughout the United States 
to show that in some regions as few as 20 per cent were worn 
out from normal wear. The other 80 per cent of the tires, 
he said, failed prematurely, due, as near as could be diagnosed, 

‘to shortage of experienced drivers, rough theatre of operation, 
lack of inflation equipment and lack of experienced mainte- 
nance and service personnel. He noted also that the survey 
disclosed little differences in service rendered by high-pressure 
and balloon types of tires. 

Dr. Lemon also emphasized that every special-purpose 
tire offered by the tire industry is economical only if confined 
as far as practicable to its special field. In this connection he 
reported that mud-snow tires had been put in service in many 
localities of CCC operation that didn’t warrant their use and 
that they proved uneconomical. 

Answering questions by T. C. Smith, American Telephone 
& Telegraph Co., Mr. Hale emphasized the need of having 
extremely prominent ribs on front tires of road scrapers to 
maintain steering qualities, and said that in a fleet operating 
at speeds of less than 50 m.p.h. tires with rayon cords would 
show little advantage. 

R. D. Evans of Goodyear expressed his belief that rayon will 
come down in price as use expands and that its use in tires 
has many possibilities. 

Austin Wolf feels that tire mileage on some makes of cars 
would increase if frames and front-wheel suspensions were 
made more rigid. He also sees the human element as a factor 
in tire wear, particularly in the passenger-car field. Mr. Wolf 
asked if it would not be possible to construct some instrument 
capable of measuring tread wear for use in developing pur- 
chase specifications. 

In answer to this question Mr. Hale said that it is impos- 
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sible to compute the number of scientific man-hours of effort 
devoted in vainly trying to develop an abrasive machine to do 
this job. So far as he knows there is no such machine in sight. 

Mr. Faulkner told of satisfactory experience with recapping 
of tires rather than full retreading. This, he said, keeps the 
tire in better balance. He has also found that the salvage 
percentage is better if tires are removed from vehicles before 
they are too badly worn. He has no recapping done if the 
tire has had more than two minor repairs. Mr. Faulkner 
only uses recapped tires on vehicles which do not operate at 
more than 45 m.p.h., and makes no front-wheel applications. 

Speaking of balance, Mr. Hale said that so far as he knows 
no effort is made to balance retreaded tires — the retreader just 
hopes they are in balance. He agrees with Mr. Faulkner 
that recapping is satisfactory if the casing is removed from 
the vehicle at the proper time and carefully checked against 
defects. 

Following the discussion 1938 Vice-President Faulkner pre 
sided at a brief Business Session. 


Aireraft-Engine Sessions 


Tuesday Morning A. L. Beall, chairman 


Analysis of the Accessory Drive Problem on Aircraft 
Engines —R. P. LANSING, Eclipse Aviation Corp. 


Analysis of Improvements in Aviation Spark Plugs — 
T. TOGNOLA and A. W. DeCHARD, Scintilla Mag- 


neto Co., Ine. 


Tuesday Afternoon William Litthewood, chairman 


Engine Installation and Related Problems in Large 
Aircraft —I. L. SHOGRAN, Douglas Aircraft Co. 


Accessory Knock Suppressors — L. B. KIMBALL, Fuel 
Development Corp. 


EFINITE progress on four critical fronts of aircraft- 

engine development was reported in papers presented 

at the Aircraft-Engines Sessions. One paper suggested 
several ways to relieve aircraft engines of part of their in 
creasing accessory load; another brought the spark-plug erosion 
problem nearer solution with new designs and revealing tests; 
a third discussed engine installation problems of large trans 
ports that are complicated by an increasing number of engines; 
and the last gave an insight into the design and operation of 
a system that combines the functions of octane regulator and 
de-icer. 


Increasing Accessories Burden Engine 


Accessories that are driven by the airplane engine have been 
increasing at such incredible speed that they present a serious 
engineering problem, warned Mr. Lansing whose paper was 
read by C. I. MacNeil, also of the Eclipse Aviation Corp. With 
superchargers, manifold-pressure regulators, wing de-icers, 
vacuum pumps, oil pumps for automatic pilots and landing 
gear, the governor drive for the constant-speed propeller, and 
an alternator drive for remote instrument operation all being 
added to the engine load since 1935, the casual observer might 
well wonder where the power for the propeller was to be 
found, he pointed out. 

To solve the problem and eliminate the present “Christmas 
tree” appearance of the engine with its maze of accessories 
with their associated pipe lines, cables, operating rods and 
other appurtenances between the fire wall and the engine, Mr. 
Lansing suggested that the accessories be divided into two 
groups. The first group, consisting of accessories intimately 


connected with the functioning of the engine, must continue 
to be located on the engine, Mr. Lansing pointed out. The 
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second group, comprised of accessories pertaining to the opera- 
tion of the airplane as a whole, Mr. Lansing recommended 
driving by means of a flexible shaft driven by the airplane 
engine; a hydraulic motor driven by a hydraulic pump on the 
engine; an exhaust-driven turbine; an electric motor driven 
by a large generator on the engine; or an auxiliary gasoline 
engine, all after mounting the accessories on a separate ac- 
cessory drive unit or gear box. 

Where ground operation of the gear box and its accessories 
is desirable or essential for operation of the radio, cabin heat- 
ing, lighting, and so on, power must be supplied by an ex- 
ternal source, such as an auxiliary gasoline powerplant, Mr. 
Lansing explained. This is one of the important reasons why 
the largest ships of the future will carry auxiliary engines for 
accessories of this second group, he concluded. 

A suggestion, advanced by J. H. Geisse, Bureau of Air 
Commerce, that consideration be given to an auxiliary steam 
engine taking waste heat from the exhaust, for driving acces- 
sories met with opposition from R. K. Hazen, Allison Engi- 
neering Co., who contended that, with both engine super- 
chargers and pressure-cabin turbines driven by the exhaust in 
future planes, there would be no power left in the exhaust 
for such an engine. Mr. Hazen also stressed the necessity of 
having the auxiliary powerplant of the same high standard of 
reliability as is the main engine. Weight and fuel consump- 
tion will be slightly higher with an auxiliary gasoline engine, 
Mr. MacNeil conceded to several discussers. 

“The paper still leaves the engine designer up a tree as he 
is not told to provide for driving the accessories in any definite 
way, claimed A. T. Gregory, Ranger Engineering Corp., in 
a plea for more specific recommendations. 

Spark-Plug Erosion Attacked 

After hearing that the spark-plug has been a contributing 
factor in retarding the development of experimental high- 
output aircraft engines, we made investigations of their re- 
quirements which showed that rapid electrode erosion was 
probably the worst offender in keeping the spark-plug behind 
the procession, reported Mr. DeChard who read the paper 
written jointly by himself and Mr. Tognola. 

The accumulation of lead deposits and their subsequent 
fusion on the core nose led to serious preignition characteris- 
tics, he continued, and heat and pressure waves within the 
cylinder have a tendency to lead to disintegration of the 
sulation, resulting in ultimate breakdown. 

Describing a spark-plug design made with these conditions 
in mind, Mr. DeChard continued: “It appeared logical that 
the ground electrode should be of substantial dimensions and 
should incorporate desirable properties to withstand the action 
of the heat and gases within the cylinder and to obtain longer 
life. It also appeared logical that a ground electrode of the 
full-baffle type with slots incorporated would help to prevent 
rapid accumulations up to the core nose.” 

Mr. DeChard then swung into the principal part of the 
paper in which he discussed the results of erosion tests on 
four different electrode materials; voltage tests to determine 
the voltage required to break down various air-gap settings 
with various core and shell electrode patterns; finned versus 
unfinned plugs; and bomb-testing. 

Discussion took the form of a barrage of questions laid 
down by practically every one at the session, most of which 
queries Mr. Tognola found time to answer. 

“Is the effect of temperature on the sparking voltage char- 
acteristics so pronounced that some of the conclusions reached 
in a cold bomb test could not be applied to engine running 
conditions,” was one of five questions asked by Hector Rabez- 
AC Spark Plug Division, General Motors Corp., in 
written discussion read by Neil MacCoull, The Texas Co 


Zana, 
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What we want to find out in bomb-testing is the voltage 
which, when applied to the plug, will detect any plug not 
up to standard, was Mr. Tognola’s reply. 

The spark-plug gap used and emission quality have a 
negligible effect on fuel consumption, Mr. Tognola told E. O. 
Petzold, Standard Oil Development Co. A plug that uses 
radio-active material uses less voltage, hence the magneto is 
affected, he explained, adding that this was the only effect of 
the gap on fuel consumption. His answer was supported by 
Chairman Beall who said that, once you get the spark across 
the gap, the gap and quality have no effect on fuel consump- 
tion except at very lean mixtures. 

Questions concerning the necessity and operation of the 
dual ignition system were started by Mr. Geisse, who in- 
quired whether the pilot is forewarned if one plug in a 
cylinder, with no thermocouple attached, goes out. William 
Littlewood, American Airlines, Inc., replied that roughness 
and loss of power were symptoms and that there was plenty 
of power left with one magneto out of operation. If you are 
operating on two plugs and one goes out, you can survive 
and continue to operate by increasing the mixture strength, 
contributed Chairman Beall. Even though spark-plugs and 
ignition systems could be made 100 per cent reliable, explained 
Mr. Tognola to another discusser, two plugs would be re- 
quired to get the full power out of the cylinder. 

“Every spark that jumps over the gap is different,” Mr. 
Tognola pointed out to Mr. MacCoull, concurring with his 
suggestion that the spark-plug may have considerable to do 
with the fact that cyclic variation is much more pronounced 
with Otto-cycle than with Diesel-cycle engines. Additional 
turbulence does not seem to reduce cyclic variation beyond a 
certain point, Mr. MacCoull replied to a discusser advancing 
this suggestion. 

Others joining in the discussion included Kenneth Camp- 
bell, Wright Aeronautical Corp.; J. P. Stewart, Socony- 
Vacuum Oil Co.; R. N. DuBois, Aviation Mfg. Corp.; E. S 
Twining, Champion Spark Plug Co.; and Rudolf Mangold 
and Louis Beeh of United American Bosch Corp. 


Four Engines Complicate Installation 


“The aggregate experience of five of the country’s leading 
airlines as well as that of the manufacturer is represented in 
the Douglas DC-4,” announced Mr. Shogran. And this paper 
considers problems of engine installation that arose during 
the development of this 60,0004b., four-engined transport, he 
continued. Carrying 42 passengers, this ship is approximately 
twice the size of any regularly operated transport land plane 
in the United States today, he pointed out. 

“We have incorporated into this plane four independent 
fuel systems, one for each of the engines,” Mr. Shogran ex- 
plained. “Each engine has a roo-gal. tank for take-off fuel 
and a 300-gal. tank for cruising fuel,” he went on, telling how 
fuel can be piped from one tank to another during flight and 
how all four tanks can be fueled at the rate of 100 gal. per 
min. at the landing fields. 

The cockpit is arranged for a pilot, co-pilot, and another 
man who may be a radio operator-navigator or an engine 
operator, he continued, explaining that the third man sits be- 
tween and a little to the rear of the pilot and co-pilot, and is 
in reach of all the controls with all instruments in sight. 

“The Air Corps has only recently been using some of the 
external-type regulating valves to which Mr. Shogran refers,” 
said Weldon Worth, U. S. Army Air Corps in prepared dis- 
cussion, “and, when congealing has been experienced with 
the integral-type valve in flight and laboratory tests at the 
Materiel Division, it has been possible to overcome the trouble 
by increasing the pressure available to cause circulation 
through the core.” 
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The same system of fuel, oil, and other control as was em- 
ployed on the DC-4 would not do for larger ships with six 
or eight engines because of greatly increased complication, 
answered Mr. Shogran to the first of several questions raised 
by Mr. Beall. However, he continued, we are now working 
on a new system of control for still larger ships. To another 
query he stated that the DC-g is as large a ship as should be 
flown without a flight engineer. Auxiliary engines are tested 
for ‘ne Department of Commerce in a mockup nacelle with 
everything just as it is in the plane, was his reply to Mr. 
Beall’s third question. 

“A new era in vibration elimination began when a device 
was perfected for measuring the frequencies and amplitudes 
of vibrations on an airplane while in flight,” announced Dr. 
Stephen J. Zand, Sperry Gyroscope Co., Inc., answering the 
request of Walter R. Jones, United Air Lines Transport Corp., 
for information on the status of the vibration problem. This 
apparatus was described in a paper presented by Dr. Draper 
of Massachusetts Institute of Technology at the 1937 SAE 
National Aeronautic Meeting in Washington, D. C. This 
apparatus is a great stride forward, Mr. Zand pointed out, 
because we must first measure the vibrations —-know what 
they are — before we can eliminate them. 

Asked about the provisions for dumping gasoline on the 
DC-4 by W. I. Stieglitz, Barkley-Grow Aircraft Corp., Mr. 
Shogran revealed that his company was now experimenting 
with a swing spout that will swing down and allow the gas- 
oline to flow out rapidly when necessary to dump gasoline. 


Combined Knock Suppressor and De-Icer 


Although the “Anilol” system was started as an octane 
regulator, it is now difficult to say which phase of the system 
is more important, the de-icing feature or the octane regula- 
tion, remarked L. B. Kimball. Anilol, he explained, is an 
antiknock fluid consisting of aniline and a mixture of various 
alcohols together with corrosion-resisting inhibitors. 

Consisting principally of a discussion of the different sys- 
tems and valves employed to supply the fluid to the fuel 
systems in different types of planes, Mr. Kimball’s paper con- 
cluded with a summary of the uses of the system: (1) to raise 
the octane number of the fuel as the throttle is opened beyond 
the cruising range, (2) to reduce cylinder-head temperatures 
and permit greater throttle opening without detonation, (3) 
to continue to raise the octane value of the fuel so that 
emergency maneuvers during take-off can be accomplished 
with safety, (4) to assure take-off without formation of car- 
bureter ice without the use of carbureter heat, (5) to assure 
the immediate removal of carbureter ice which may be picked 
up in coming in for a landing, and (6) to assure high-altitude 
operation in icing conditions without loss of power or use of 
heat. 

Both the aniline and the alcohol constituents of Anilol con- 
tribute to its de-icing ability, the aniline acting as a carrier of 
the globules of alcohol, Mr. Kimball maintained in answer to 
a question put by H. K. Cummings, National Bureau of 
Standards. 

Anilol is effective but a minimum quantity must be used 
before there is any effect, contended Mr. Beall. Higher powers 
require a bigger percentage of the fluid to get the same effect 
as with lower power and, therefore, adjustments must be made 
as the power changes, he continued, reporting poor results 
with the distributing system. 

Use of an old system with manual control instead of the 
accurate control hooked up with the manifold pressure now 
available, plus a separator action in the blower section ob- 
served in the tests discussed by Mr. Beall, probably account 
for these poor results, Mr. Kimball explained. 
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Discussing a method of mixing alcohol mentioned by Mr. 
Geisse which prevents the alcohol from separating out with 
increase in moisture content, Mr. Kimball contended that any 
system should be able to de-ice at any position, not just at 
the butterfly valve. The Anilol system also de-ices at the 
scoop and jets, he concluded. 

A brief business session of the Aircraft-Engine Activity was 
conducted by 1938 Vice-President Ralph N. DuBois. 





| Production Session 


| Wednesday Evening W. B. Hurley, chairman 


An Appraisal of Current Progress in Automotive 
Manufacturing —- JOSEPH GESCHELIN, Detroit 
Technical Editor, Automotive Industries. 


The Use of Self-Tapping Screws in Mechanical and 
Structural Assemblies —-RALPH UPSON, Consult- 
ing Engineer. 


EATURING a survey of manufacturing progress with 

its philosophical and sociological effects plus the complete 

story of the self-tapping screw, the Production Session 
brought fresh ideas to suit the taste of both the practical- and 
the visionary-minded. 


Production Progress Interpreted 


“The most fundamentally new process in use today is that 
of surface-broaching,” said Mr. Geschelin in his review of 
progress in automotive manufacturing. Since its adoption 
several years ago for broaching engine main bearings, the 
process has spread amazingly into all plants for a variety of 
operations, he pointed out. Other processes reviewed included 
climb-milling and climb-hobbing, single-point boring, weld- 
ing, grinding, stamping, and finishing with synthetic enamels. 

Dividing machine tools into three general types — single- 
purpose, unit-type, and universal-type- Mr. Geschelin re- 
ported that the unit-type of machine tool has been steadily 
gaining in importance in both mass-production and job-lot 
plants because of its flexibility. Its versatility lies in the 
adaptability of a given machine to a variety of similar prod- 
ucts or to complete change-over on a seasonal basis, simply by 
altering some of the basic heads or fixtures, he explained. By 
this means the burden on each machine is lowered and the 
period of amortization is lengthened as compared with a 
single-purpose machine, he added, thus costs are lowered. 

Reflecting and supplementing the theme of the Flint Pro- 
duction Meeting, Mr. Geschelin named the emphasis on 
proper coordination between production and engineering as 
the “first and foremost lesson that he had learned in the past 
few years of constant contact with most of the major plants 
of the industry. In most successful organizations,” he re- 
ported, “the production department sits in with the design 
engineers, frequently before the design has reached the draft- 
ing board, and follows it through until it is released for pro- 
duction. This new practice not only is the key to many 
reductions in cost,” Mr. Geschelin concluded, “but it also has 
contributed tremendously toward obtaining a smooth unin- 
terrupted production flow.” 

In the first of three prepared discussions of Mr. Geschelin’s 
paper, F. T. Ellis, Cadillac Motor Car Co., 


stressed the 


“tremendous progress that has been made in the past few 
years in heat-treating equipment. In fact,” Mr. Ellis pointed 
out, “this development has been so rapid that heat-treating 
equipment has usually been put out of date within two or 
three years with more economical designs.” 

“A thoughtful analysis of our achievements, as surveyed in 
Mr. Geschelin’s paper, should be most helpful in mapping 
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our course for the future,” contributed Fred C. Pyper, Buick 
Motor Co. “In order to take full advantage of our experience, 
it is mecessary to weigh our accomplishments modestly and 
our failures honestly,” he concluded. 

Tying in the ideas of Mr. Geschelin’s paper with the school 
of economic thought that believes in constant improvement 
in the efficiency of industry, lower costs, and wider distribu- 
tion of goods, Tell Berna, National Machine Tool Builders 
Association, concluded: “The ultimate significance, therefore, 
of these improved manufacturing methods to an industrial 
nation like our own is the fact that, in the last resolution, 
they serve to make possible a higher standard of living for 
the employee.” 


Self-Tapping Feature Demonstrated 

The only difference between an ordinary screw and a self- 
tapping screw, explained Mr. Upson, is that the screw threads 
of the self-tapping screw must be substantially harder 
than the material which they are to displace. The thing that 
made modern self-tapping screws for metal feasible was the 
process of case-hardening, apparently first tried to harden the 
threads about 20 years ago, he continued. 

Summarizing advantages of self-tapping screws Mr. Upson 
pointed out that they save the separate operation of tapping 
the female threads; the self-tapping feature insures a tight fit; 
and they permit working from one side of the work alone. 
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Before getting into the exhaustive technical treatise pre- 
sented in his paper, Mr. Upson demonstrated the tightening 
and loosening torque characteristics of self-tapping screws by 
self-tapping a screw into a nut on a manually operated testing 
machine provided with a gage that indicated the torque. 

Answering a question as to the size limitations of self- 
tapping screws asked by H. W. Klas, of Packard Motor Car 
Co., Mr. Upson stated that they can be used in any size that 
can be inserted. Nos. 8 or 10 screws, he explained, are as 
large as can be put in by hand, and the 5/16-in. size requires 
too much torque for hand-driving, the auto companies using 
power-drivers for this size. Supplementing Mr. Upson’s in- 
formation, E. McClelland, Shake-Proof Lock Washer Co., 
reported that his company was making self-tapping screws in 
sizes up to % in., and that they were of standard pitch with 
slotted round heads. 

With the point brought up by another discusser that it may 
be simpler and more economical to use regular screws with 
tapped holes made by highly developed tapping equipment for 
small sheet-metal assemblies put together on a bench, Mr. 
Upson was in agreement. However, he added, future de- 
velopments and volume production may soon lower the cost 
of self-tapping screws so that they can compete in this field. 

In a study of relative costs of self-tapping screws versus 
rivets for bodies on a recent bus job, Mr. Upson recalled in 
answer to Chairman Hurley’s question, we found that the 


SAE Comcng EVENTS 


Baltimore—Feb. 3 

Engineers Club; meeting 8:00 P.M. Mr. Wil- 
liam H. Beck, automotive and industrial engi- 
neer, Sherwood Bros., Inc., will talk on High- 
lights of S.A.E. Annual Meeting. In a separate 
address he will also discuss the subject of Color 
Research. 
Buffalo—Feb. 8 

Hotel Statler; dinner 6:30 P.M. 


Canadian—Feb. 16 


Royal York Hotel, Toronto, Ont.; dinner 7:00 
P.M. Recent Developments in Piston Rings — 
Ballard Yates, chief metallurgist, McQuay Nor- 
ris Mfg. Co. 


Chicago—Feb. 8 
Medinah Club; dinner 6:30 P.M. Newer June 12-17. 1938 


Sources of Motor Fuels — Dr. Gustav Egloff, di- 
rector of research, Universal Oil Products Co. 


Cleveland—Feb. 14 
Cleveland Club; dinner 6:30 P.M. 
High-Speed, Two-Cycle Diesel Engine — John 


Dickson, assistant chief engineer, Diesel Engine Metropolitan—Feb. 8 


Division, General Motors Corp. 
Dayton—No meeting 


Detroit—Feb. 7 and 21 


Feb. 7 — Hotel Statler, meeting 8:00 P.M. The 
Automatic Transmission — Harold T. Youngren, 


National Passenger Car 
Meeting 


March 28-30, 1938 
Hotel Statler 


National Aeronautic Meeting 


March 10-11, 1938 Washington, D. C. 
Mayflower Hotel 


Summer Meeting 


White Sulphur Springs, W. Va. 
The Greenbrier 


Northern California—Feb. 5 
Fairmont Hotel, Terrace Ballroom, San Fran- 


cisco; dinner 6:30 P.M. Annual Dinner Dance 
and Valentine Party. 


Northwest—Feb. 4 
Mayflower Hotel; dinner 6:30 P.M. Motor 


Bearings — R. A. Watson, Pacific Division, Fed- 
eral Mogul Corp. 
Oregon—Feb. 11 

Imperial Hotel, Portland; dinner 6:30 P.M. 
Subject— Rapid Calculation with Slide Rule 
Estimating. A report of the S.A.E. Annual 
Meeting will also be presented by J. Verne 
Savage, superintendent, City of Portland Mu- 
nicipal Shops. 


Philadelphia—Feb. 9 


Engineers Club; dinner 6:30 P.M. Private 
Flying —John H. Geisse, chief, Aeronautic De- 
velopment Section, Bureau of Air Commerce. 


Detroit 


ae Pittsburgh—Feb. 4 





Webster Hall; dinner 6:30 P.M. Annual 
Ladies’ Night. Sketch-talk—Women vs. Men 


The Roger Smith, go E. 41st St., New York Drivers - Hazel and Murray Fahnestock. Danc- 
City; dinner 6:30 P.M. 


Edwards, Fuel Injection Equipment Division, Southern California—Feb. 11 
Timken Roller Bearing Co. 


Fuel Injection—H. C. '8- 


Hollywood Athletic Club, Los Angeles; din- 
ner 6:30 P.M. Six-Wheel Construction—A. K. 





chief engineer, Olds Motor Works. 

Feb. 21—Hotel Statler; dinner 6:30 P.M. 
Development of 1938 Graham-Paige-W. H. 
Neely; Problems of Swinging a New Body into 
Production — Frank Coates. 


Indiana—Feb. 10 

Antlers Hotel, Indianapolis; dinner 6:30 P.M. 
Wear Reduction of Piston Rings and Cylin- 
ders— Macy O. Teetor, in charge of research 
enginecring, Perfect Circle Co. 
Kansas City—March 3 


Afternoon and evening sessions. 


Milwaukee—Feb. 4 


Milwaukee Athletic Club; dinner 6:30 P.M. 
Modern Gasoline Carburetion — Frank C. Mock, 
vice-president, Bendix Products Corp., assisted 
by E. O. Wirth, chief engineer auto. carb., Ben- 
dix Products Corp.; A. H. Winkler, Jr., experi- 
mental engineer, Bendix Products Corp., and 
W. E. Gebhardt. 


New England—Feb. 8 


Walker Memorial, M. I. T., Cambridge, 
Mass.; dinner 6:30 P.M. Subject - Car Manu- 
facturing. 


Brumbaugh, West Coast representative, Timken- 
Detroit Axle Co.; Automatic Transmissions in 
Buses — C. B. Lindsay. 


Southern New England—Feb. 2 
Bond Hotel, Hartford, Conn.; dinner 6:30 
P.M. Educating the Engineer — Harvey N. Davis, 


president, Stevens Institute, and president 
A.S.M.E. 


Syracuse—No meeting 


Washington—Feb. 8 


Cosmos Club, Washington, 1D. C.; dinner 
6:30 P.M. 
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cost of joining with self-tapping screws was less than half that 
of riveting. The fact that work has to be done on only one 
side of the joint with the screws as compared with both sides 
for the rivets not only accounted for much of the difference in 
cost, but it also simplified the entire design of the vehicles, 
Mr. Upson pointed out. 

A brief business session of the Production Activity was con- 
ducted by 1938 Vice-President E. N. Sawyer. 





Diesel-Engine Sessions 


T. B. Rendel, chairman 


The Diesel as a High Output Engine for Aircraft — 
E. G. WHITNEY and H. H. FOSTER, National 
Advisory Committee for Aeronautics. 


Diesel-Engine Deposits as Influenced by Fuel Types 
and Operating Conditions —J. R. MacGREGOR 
and W. V. HANLEY, Standard Oil Co. of Calif. 


Thursday Morning 


Friday Morning A. W. Pope, Jr., chairman 


Diesel Supercharging —Its Effect on Engine-Design 
Features and Performance —RUSSELL PYLES, 
Clark Brothers Co. 


| General Consideration of the Supercharging of Diesel 
| 





Engines - HARTE COOKE, American Locomotive 


Co. 


HE Diesel Sessions on Thursday and Friday brought 

considerable discussion regarding the respective merits 

of two-stroke-cycle and four-stroke-cycle Diesel engines, 
particularly for aircraft; the comparative fire hazard of gas- 
oline and Diesel fuel; and of the turbo-type supercharger vs. 
the direct-drive type. 


Diesel Advantages for Aircraft 


Chairman Rendel opened the Thursday session by calling 
on Mr. Whitney to present his and Mr. Foster’s paper. 

Speaking of the outstanding success of the Junkers engine 
development in Germany despite the strides made by the 
gasoline engine with improved cooling and better fuels, Mr. 
Whitney declared that it cannot fail to attract the attention of 
even the most skeptical concerning the merits of Diesel en 
gines for aviation. “Especially is this true,” he said, “when 
well qualified authorities predict for the 1oo-octane gasoline 
engine in the next five years fuel consumption no better than 
0.38 lb. per b.hp-hr. and specific engine weights in a 2000-hp. 
unit, no less than 1 lb. per hp., whereas the Junkers Jumo 
engines are’ operating today at specific fuel consumptions as 
low as 0.36; and a 2000-hp. engine development is in progress 
to weigh less than 1 lb. per hp.” 

Mr. Whitney then discussed results obtained at the National 
Advisory Committee for Aeronautics laboratory which he 
summarized as follows: 

1. The four-stroke-cycle Diesel engine with the present 
technique of combustion control can, through the use of 
higher boost pressures and with maximum cylinder pressure 
not over 1400 |b. per sq. in., provide a maximum power for 
take-off equal to that obtainable from present gasoline engines 
using 100-octane fuel to maximum power advantage. 

2. The same Diesel engine can attain lower specific fuel 
consumptions than the lowest obtainable from the gasoline 
engine using 100-octane fuel to maximum economy advantage. 

3. Because the antiknock value of the fuel does not limit 
the performance of the Diesel engine, it offers the possibility 
of using very high cylinder pressures to the advantage of 
power and fuel economy, if engine materials and design 
technique are developed to use them. 

4. The use of after-coolers with the highly boosted Diesel 
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engine offers substantial increases in mean effective pressures 
obtainable for a given specific fuel consumption. 

5. The altitude performance of the Diesel engine will be 
fully equal to that of the gasoline engine, although the higher 
boost required of the Diesel may require more stages in the 
blower. 

6. The two-stroke-cycle Diesel engine offers the possibility 
of greater power per unit of size and weight than a similar 
four-stroke-cycle Diesel engine at the expense of increased 
fuel consumption. 

7. Successful development of the Diesel engine requires 
research in improving combustion, improving materials and 
design technique to accommodate higher cylinder pressure, 
and improvement of blowers and after-coolers. 

The second paper, which was read by Mr. MacGregor, 
discussed Diesel engine deposits as influenced by fuel types 
and operating conditions. In it the authors outlined the 


The conclusions drawn from this work indicated that in 
those Diesel engines which are critical to fuel deposition, a 
decrease in operating temperature and load, or an increase in 
altitude, increases the quantity of deposit formed. In these 
engines, they said, increasing the average volatility or the 
cetane number of the fuel decreases the deposit. 

The: paper also revealed that an approximation of the 
deposition tendencies of distillate fuels in engines which form 
appreciable amounts of deposits may be obtained from the 
Conradson Carbon of the 10 per cent bottoms remaining after 
go per cent has been distilled off in the conventional A.S.T.M. 
gas oil distillation. For fuels of this type, the authors stated, 
the usual Conradson Carbon test fails to correlate with engine 
deposits. For residual-type fuels the Conradson Carbon test 
provides a convenient means of predicting engine deposition 
characteristics while the Conradson Carbon of the A.S.T.M. 
distillation 10 per cent bottoms is valueless, they said. 

The authors also noted that in those engines in which fuel 
deposition is slight no consistent differences between fuels 
and no correlation with physical properties of the fuels are 
apparent. 

These tests covering a wide variety of engine designs, fuels 
and operating conditions, have demonstrated that the engine 
designer has greater control over the quantity of deposits 
formed in the engine than have the fuel refiner or engine 
operator, the authors stated. They showed this in test results 
presented in which the ratio of deposits were 20 to 1 between 
extremes in engine design, 10 to 1 in operating conditions 
and 3 to 1 between extremes in distillate fuels. 

When Chairman Rendel opened the meeting for discussion 
the response indicated the intense interest created by the two 
papers. 

On the subject of safety in case of fire A. L. Beall, Wright 
Aeronautical Corp., stated that when higher output Diesel 
engines are developed they will require a uniform fuel well 
freed from gums that it may be as volatile as gasoline. On 
the other hand, Mr. Whitney considers that gasoline is much 
more dangerous than Diesel fuel is or will be and that there 
will be a time when we will no more fly in a plane filled with 
gasoline than an airship filled with hydrogen. 

Mr. Whitney’s statement that Diesels do not knock was 
challenged by several discussers, one of whom, M. G. Fiedler, 
William Sellers & Co., said that Diesels do nothing but knock. 

Speaking of the two-stroke-cycle Diesel, Prof. P. H. Schweit 
zer, Pennsylvania State College, said that it is usually spoken 
of as having exhaust valves, while he believes that the ideal 
Diesel would be without valves. He believes that of the 
three uniflow scavenging methods, with valves, opposed pis 
tons, sleeve-type, one of the latter two should give better 
performance than that predicted by Mr. Whitney. 
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Stating his belief that a four-stroke-cycle Diesel would be 
more reliable at high speeds, Hans Fischer, Lanova Corp., 
stated that one of the difficulties is to get heat out of the 
pistons of a two-stroke-cycle engine, while in the four-stroke 
cycle engine the pistons get a breathing spell during which 
they can cool. 

E. S. Hall, Round Engine Patents, presented written dis- 
cussion in which he spoke of the round or barrel-type engine 
with pistons parallel to the shaft as being particularly excellent 
as a two-stroke Diesel engine for aircraft. 

Also participating in vigorous discussion were F. L. Garton, 
Shell Petroleum Corp.; D. P. Barnard, Standard Oil Co., Ind.; 
and J. B. Fisher, Waukesha Motor Co. 

Opening the second Diesel Session Friday morning, Chair- 
man Pope introduced Carl Behn, 1938 vice-president repre 
senting the Diesel Activity, who conducted a short business 
meeting. 

Brake mean effective pressure of a Diesel engine may be 
increased 50 per cent by supercharging without the introduc- 
tion of factors requiring major design changes, was the con- 
clusion stated by Mr. Pyles in summing up his report of an 
investigation of Diesel supercharging upon design features. 

He found, however, that certain features demand considera- 
tion. Among the most important are: lowering of compres- 
sion ratio; complete scavenging of the clearance volume; lo- 
cating the blower drive so as to have a minimum effect on 
frequency; and making provision for the effect of increased 
gas pressure on the connecting-rod bearing. 

Mr. Pyles believes that the simplicity of supercharging with 
its resulting reduction in engine weight promises a wider 
future application. Furthermore, he said, it appears economi- 
cally sound to include supercharging as an essential part of 
the initial engine design as the cost per horsepower is cor- 
respondingly reduced. 

With the statement that superchargers first came into use 
to supply air to engines operating at considerable altitude so 
that they would have sea-level intake air, and be able to de- 
velop full output, Mr. Cooke opened his paper. The logical 
outcome was to supercharge at sea level and increase output, 
he added. 

In general, he remarked, the output of a Diesel engine is 
limited in larger sizes by the heat conditions that parts of the 
combustion chamber can stand. However, he continued, in 
the smaller sizes, on account of the high ratio of cooling sur 
face to the volume of the combustion chamber, the output is 
limited by the mean effective pressure that can be developed. 

He pointed out that the maximum temperature depends 
upon the ratio of fuel burned to the air present in the cylinder; 
the air performing two functions, to furnish the oxygen tor 
combustion and to act as a dilutent to limit the maximum 
temperature. This means, he continued, that with a given 
engine, if the mean effective pressure is increased beyond a 
certain limit, the maximum temperature will increase pro 
portionately and the heat transfer, being as the fourth power 
of the temperature difference, will soon reach the point where 
its effect on the walls of the combustion chamber will cause 
excessive maintenance. In view of the above, he said, it can 
be seen that if more air is provided in the cylinder by intro- 
ducing it at a pressure above atmospheric, more fuel can be 
burned without increasing the maximum temperature because 
the ratio of air and fuel will be the same. 

Mr. Cooke also noted that the rise in pressure from the 
compression pressure to the maximum, is less with a super- 
charged engine. With a smaller engine, he explained, the 
cooling effect of supercharging, which reduces the maximum 
temperature, is not so important as the improvement in com- 
bustion due to the higher density. 

Of the various arrangements to provide air for supercharg- 
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ing, Mr. Cooke spoke of the reciprocating pump, the displace 
ment blower, and the turbo-type blower. The method which 
has been used more than all others, he said, is a turbo blower, 
the turbine being driven by exhaust gases from the Diesel 
engine, such as is done by Messrs. Rateau of France, and the 
Buchi Syndicate of Switzerland. He noted particularly that 
to facilitate the scavenging of the cylinders at low supercharg- 
ing pressures, Mr. Buchi divides the exhaust pipe so that the 
pressure due to the exhaust of one cylinder does not interfere 
with the scavenging of the cylinder next to it. 

With the high-speed two-cycle Diesel, practically no super- 
charging can be obtained, he stated. This is on account of 
the short time period available for getting air into the cylinder. 
Mr. Cooke noted, however, that an arrangement of a gas 
turbine-driven blower in series with the regular scavenging 
blower has been used to increase the mechanical efficiency of 
the engine. This is beneficial, he said, but the saving possible 
hardly justifies the extra equipment required. 

Referring to tests made by the N.A.C.A., Charles S. Moore, 
of that group, in discussion read by Mr. Whitney, said they 
have shown that at a given compression ratio supercharging 
decreases the ignition lag and consequently the rate of pres 
sure rise. These decreases, he explained, are owing to both 
increased temperature and density of air charge. Continuing, 
he noted that supercharging engines of 5-in. bore at speeds of 
1500-2500 r.p.m. acts to soften or even eliminate combustion 
shock. It is possible, Mr. Moore declared, that with the de- 
creased shock of supercharged operation, somewhat higher 
cylinder pressures may be used for the same degree of engine 
wear. Also, he said, with the shortening of ignition lag 
caused by supercharging, fuels of slightly inferior ignition 
quality may be used. 

Professor Schweitzer and some other discussers questioned 
Mr. Cooke’s statement that supercharging is more in order for 
large than small engines. In answer Mr. Cooke said that we 
don’t really know the limitations or possibilities of super- 
charging, and suggests that the only way we can find out is 
to try and see how far we can go. 
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Sessions 


Thursday Afternoon C. H. Baxley, chairman 


The Reduction of Wear of Piston Rings and Cylin- 
ders —-MACY O. TEETOR, Perfect Circle Co. 


What Is an E.P. Product? —J. A. MOLLER, Pure 
Oil Co. 
Effect of Oil Characteristics on Wear in Aviation 


Engines —DR. O. C. BRIDGEMAN and M. L. 
LEIDIG, National Bureau of Standards, 


Friday Afternoon A. G. Marshall, chairman 


C.F.R. Motor Survey —J. B. MACAULEY, JR., chair- 
man, Motor Survey Section. 


C.F.R. 1937 Road Knock Tests —T. A. BOYD, chair- 
man, Road Test Planning Group. 


Effect of Test Conditions on Fuel Rating, C.F.R. 
Report — A. E. BECKER, chairman, Laboratory 
Procedure Group. 


Carburetion, Manifolding and Fuel Antiknock Value 
—EARL BARTHOLOMEW, HAROLD CHALK, 
— BENJAMIN BREWSTER, Ethyl Gasoline 
orp. 


Friday Evening J. B. Macauley, Jr., chairman 


High-Speed Motion Pictures of Engine Flames Corre- 
lated with Pressure Cards -GERAILD M. RASS.- 
WEILER and LLOYD WITHROW, Research Divi- 
sion, General Motors Corp. 





PENING to a record-breaking attendance of 800 with 

a sensational new method of paper presentation that 

may well revolutionize present practice, the Fuels and 
Lubricants Sessions started off with an enthusiasm that was 
maintained throughout all three meetings. 

Test results on a wear-reducing surface treatment for piston- 
rings; a comparison of wear characteristics of six extreme- 
pressure lubricants; and the suggested possibility of custom- 
made aviation lubricants to give the wear-resisting and other 
qualities of the lubricant desired to suit the conditions of each 
specific application, indicated a decided emphasis on wear 
reduction in the first session. The three C.F.R. reports that 
were presented in the next session, dealing with the annual 
Motor Survey, road knock tests, and laboratory knock tests, 
were followed by a comprehensive study of the fuel-distribu- 
tion problem. New high-speed motion pictures of engine 
combustion, and their interpretation in terms of pressure 
changes produced within the engine, provided a spectacular 
conclusion. 

Novel Presentation a Feature 


“Surfacing a piston-ring material by means of a treatment 
that changed the structure of the surface for a depth of ap- 
proximately 0.0005 in. produced a surface that we found to 
be ideal from a wear standpoint,” reported Mr. Teetor, read- 
ing his paper in perfect synchronism with motion pictures 
that illustrated each point in a novel and dynamic way. Wear 
tests in operation, test samples, graphs, and micrographs of 
structure flashed on the screen in such perfect timing with 
his reading that many thought that they were seeing and 
hearing a carefully prepared talking picture. 

The structure of the surface layer so produced, Mr. Teetor 
continued, was extremely fine and granular but firmly rooted 
to the original remaining struciure. Tests on the wear ma- 
chine indicated that this surface structure resisted wear be- 
cause it was not too tenacious to resist abrasion and, in abrad- 
ing, broke down into a very fine polishing medium which 
polished the cylinder sample, the ring sample also acquiring 
a high polish, he pointed out. With respect to the scuffing 
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resistance of rings surfaced by this process, called “Ferrox,” 
Mr. Teetor reported that a sample that was run on a nitrided- 
steel cylinder did not scuff or cold-weld to the cylinder up to 
the load and speed capacity of the wear-test machine. 


Typical E.P. Lubricants Compared 


“It would appear that an extreme-pressure lubricant must 
have all the characteristics and properties which an ordinary 
lubricant has had to date — but to a greater degree,” concluded 
Mr. Moller after presenting test results comparing and dis- 
cussing six typical extreme-pressure lubricants. 

“Furthermore,” he continued, “it would seem that lab- 
oratory tests may be correlated to field data and may be re- 
produced among laboratories within a small degree of error.” 

Contending that commercial pressure is stifling research 
along extreme-pressure lines by restricting purchases to one 
or two types of lubricants, Mr. Moller closed with a plea for 
joint cooperation between suppliers and users so that problems 
will be solved before, rather than after, they become urgent 
commercially. Further, he added, if differences among lubri- 
cants arbitrarily tested without consideration for field per- 
formance are to be publicized, it should be borne in mind that 
differences also exist among the testing devices employed. 

“A very close correlation” between Mr. Moller’s results that 
showed excessively high wear rates in wear tests at pressures 
above a predetermined load, with those published in a paper 
on extreme-pressure lubricants presented last September at 
the Chicago Sectional Regional Transportation Meeting of 
the SAE by himself and C. A. Crowley, was pointed out in 
written discussion by F, A. Faville, Faville-LeVally Corp. 

“Our experience indicates that we can lubricate our hypoid 
axles successfully with a mild type of extreme-pressure lubri- 
cant,” reported F. L. Faulkner, Armour & Co., explaining 
that all hypoid axles are serviced in the manufacturers’ shops. 

The SAE E.P. Lubricants Testing Machine was developed 
to indicate a new characteristic of relative resistance to scuff 
of E.P. lubricants, and it has done this job well, explained 
W. S. James, Studebaker Corp., in an effort to clear up any 
misunderstood belief that the SAE machine was a standard 
or standardized machine. Discussing Studebaker’s experi- 
ence testing extreme-pressure lubricants, Mr. James stated that, 
in working in cooperation with the bearing and axle manu- 
facturers, no excessive wear or difficulty due to scuffing had 
been found with any extreme-pressure lubricant tested for 
10,000 miles in the field. However, he concluded, our results 
on laboratory machines have varied widely, and correlation 
between laboratory and axle tests has been poor. 

Ten billion passenger-car miles of service tests a year show 
that wear of hypoid axles using commercial extreme-pressure 
lubricants is not a serious problem, claimed G. H. Freyer- 
muth, Standard Oil Co. of N. J., again pointing out the dif- 
ference in results with different testing machines. 


Sees Tailor-Made Aircraft Lubricants 


“It is possible to picture a state of knowledge of lubrication 
in relation to wear in which lubricants can be built up for 
any given set of operating conditions or any metal combina- 
tions by compounding with a highly stable mineral oil small 
percentages of the appropriate compounding material,” Dr. 
Bridgeman speculated after reviewing the growing number 
of variables that complicate aviation lubrication. In addition 
to compounding for wear control, he continued, it may also 
be necessary to compound for reduction in ring-sticking, for 
high oiliness, for extreme-pressure characteristics, and for 
protection against corrosion and rusting, depending upon the 
characteristics desired. 

Test apparatus, he went on, must be designed specifically 
for each application, simulating service conditions as closely 
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as possible, and the tests must be made on the particular 
metal combination involved. 

“Wear is the removal of material from one or both of two 
surfaces moving relative to one another during their relative 
motion,” was the universal definition quoted by Dr. Bridge- 
man in defining the problem discussed. 

Furthermore, wear is not an inherent property, and no 
wear value can be assigned to any metal which will have 
significance except in relation to the specific test conditions 
under which the wear value was obtained,’ contended Dr. 
Bridgeman in his concluding summary. 


Octane Needs of 1937 Cars 

Octane requirements of 6 of the 25 1937 cars tested, cor- 
rected to 29 in. hg. barometric pressure, showed an average 
value of over 70 octane number with standard spark setting, 
announced Mr. Macauley, adding that spark advance was the 
principal cause of the spread encountered. A difference of 
1000 ft. in altitude below 6000 ft. is equivalent to a change in 
requirement of about 3 octane numbers, he continued in a 
discussion of the results of altitude tests. In general, he went 
on, we found that vapor lock was most likely to occur on 
full-throttle acceleration after a stop of 5 min. following the 
30-min., stabilization run, and the vapor-pressure limits of the 
23 models tested ranged from 4.2 to 12.0 lb. per sq. in. when 
corrected to standard conditions. 

In a plea for the cooperation of more motor-car manufac- 
turers in the motor survey work, Mr. Macautey pointed out 
that a large proportion of the recent increase in specific engine 
output has been due to fuel progress and that future research 
will be repaid by further advances. 


Road-Test Report 

Reporting the road-test portion of the extensive efforts of 
the Cooperative Research Committee to get as precise a cor- 
relation as possible between the laboratory knock ratings of 
automobile fuels and their corresponding ratings in cars on 
the road, Mr. Boyd described the 19 fuels tested in both their 
summer and winter volatilities. Discussing the tabulation 
of car ratings and laboratory ratings, he cautioned: 

“It should be recognized that these average road ratings 
which are recommended for correlation purposes are averages 
and, as such, do not apply specifically to any one make of 
car. The tabulation of ratings for each make of car clearly 
shows how wide the spread actually was among different 
makes of cars. “Furthermore,” he continued, “the original 
data showed nearly the same spread in ratings among different 
cars of the same make.” 

Using statistical analysis methods to estimate the degree of 
reproducibility of Mr. Boyd’s average ratings on various fuels, 
John M. Campbell, General Motors Corp., figured that, for 
preferred fuels, there was an even chance that they would 
vary by 0.2 octane number, and 1 chance in 10 that they 
would vary by 0.5 octane number. The element of chance 
enters strongly into these ratings, he pointed out, especially 
when only one or two cars of a particular make are tested 
when results may be accidental and inconclusive. . 


: 
Laboratory Knock-Test Report 

This report, presented by Dr. Becker, is published in full 
on pages 63-72, Transactions Section, this issue of the SAE 
JOURNAL. 

Poor Distribution Found 

The large cross-sectional area of intake manifolds and the 
minimum amount of mixture heating in today’s cars are 
diametrically opposed to good fuel distribution at low speed 
where knocking has become prevalent, contended Mr. Bar- 
tholomew, reading the paper prepared jointly by himself and 
two colleagues. 
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By sampling the mixture within each cylinder of an eight- 
cylinder car when it was accelerating at low speed, we found 
that the mixture ratio in each cylinder varied from 11.56:1 to 
16.01:1, he reported. He then described the combination 
spark-plug and gas sampling valve, and other special apparatus 
used to obtain the samples. 

It is to be hoped that a not-too-expensive means will be 
found for minimizing these variations, Mr. Bartholomew 
concluded, and that an effort will be made to correct present 
inequalities in the road performance of fuels of equal octane 
number arising because of the mixture-distribution problem. 

“It would be very unwise to proceed with the adoption of 
a modified C.F.R. test until Mr. Bartholomew has had time 
to examine the manifold phenomena more thoroughly and to 
learn whether a practical correction for these phenomena can 
be applied to the laboratory test,’ opined L. E. Hebl, Shell 
Petroleum Corp. 

Urging that “haste be made slowly” in attempting to tie in 
fuel volatility with road antiknock behavior, A. J. Blackwood, 
Standard Oil Development Co., reported that, according to 
tests conducted along similar lines to those described in Mr. 
Bartholomew’s paper, the qualitative distribution factor may 
not be anywhere near as important as previously anticipated. 
We obtained our mixture ratios with an individual Orsat ap- 
paratus at each cylinder, and tests were made at constant 
speed, Mr. Blackwood stated, replying to questions put by 
Mr. Bartholomew and C. E. Cummings, Texas Co. 

The difference in test conditions of constant-speed and ac- 
celeration may explain the differenee in results reported by 
Mr. Blackwood and those of our paper, Mr. Bartholomew 
explained. 

Ve do not wish to leave the impression that the mixture- 
distribution problem is the one remaining variable in the 
knock-rating correlation problem,” he concluded, “as we will 
be surprised if a 1938 model does not bob up soon.” 


Flame Pictures Interpreted 

It is highly desirable to interpret the flame pictures in 
terms of pressure changes produced within the engine, pointed 
out Mr. Withrow, since the power output, knock, and rough- 
ness in engines appear to be related in some way to the rates 
of pressure rise and to the magnitudes of maximum pressure 
obtained. Considerable effort, therefore, has been made to 
obtain accurate pressure data from the engine cylinder during 
the photographing of the flame pictures, Mr. Withrow con- 
tinued. 

After showing typical knocking and non-knocking motion 
pictures of engine explosions taken with the same high-speed 
camera set-up that was described in the authors’ paper at the 
1936 SAE Summer Meeting, Mr. Withrow explained in detail 
the ingenious methods developed to measure these pressures. 

The value of our work will consist largely in its interpreta- 
tion for possible use in pressure indicator cards, Mr. Withrow 
concluded. 

There are four possible sources of error in our method of 
determining the per cent of volume inflamed: the curvature 
of the flame front may not be perpendicular; the movement 
of the flame during the finite time that the exposure is made; 
the plaster casts may not be homogeneous; and there is some 
guesswork in definitely establishing the flame front, Mr. With- 
row replied to R. M. Herron. 

Asked by Neil MacCoull, Texas Co., what went on in the 
cylinder in the interval between ignition and the first visible 
flame, Mr. Withrow replied that there was a small flame 
there but, as yet, the camera has not been able to get a picture 
of it. 

A brief business session of the Fuels and Lubricants Ac 
tivity was conducted by B. E. Sibley, 1938 vice-president. 
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Effect of Weather Conditions on Radio 
Named Transport Pilots’ Chief Concern 


@ No. California 


The effect of weather conditions on radio and 
flight plans, the meteorologist’s job, what the 
constant-speed propeller has done for aviation 
and the development of the ultra-safe low-cost 
plane for private use were topics at the North- 
ern California Section’s Dec. 14 meeting. Sec- 
tion Chairman A. H. LauFer presided and the 
speakers were introduced by Willis Campe of 
United Air Lines. 

W. C. Ables, assistant superintendent of 
operations, Pacific Division, United Air Lines, 
led off the program by stating that in operation 
of modern airlines engineering progress has 
relieved operators almost entirely from concern 
regarding engine and structural failures. Thus, 
operation of the airplane as it is affected by 
various kinds of weather and disturbances which 
affect the operation of its radio are now of 
principal concern, he said. In regard to the 
latter, the old problem of static is still para- 
mount. Investigational work has found 
that static can be subdivided into several kinds: 
those caused by rain, storm conditions, ice and 
snow. Work in conjunction with various univer- 
sities and with a special flying laboratory, has 
permitted United Air Lines to develop a static 
arrester which affects some improvements, but, 
according to the author, is far from the final 
answer. At the present time the pilot and dis- 
patcher must have full knowledge of weather 
conditions to be encountered during any flight 
in order to draw up a flight plan and so operate 
as to insure complete passenger safety. 

In the direction of providing this knowledge 
regarding weather conditions, United Air Lines 
has for some time had a staff of young technical 
men working with the well-known Norwegian 
Air-Mass Analysis Method and has now set up 
a new department for this type of personnel 
which will work in conjunction with the United 
States Weather Bureau, Mr. Ables said. 

It is the duty of the meteorologist, said Nor- 
man Hallanger, United Air Lines meteorologist, 
to acquaint the pilot and the dispatcher before 
each trip with a picture of the weather which 
is to be encountered. The information which 
he provides includes the presence of static, prob- 
able ice load, whether or not the trip is apt to 
be rough, wind direction and velocity, as well 
as other things which permit it to be determined 
whether the ship will fly above or below the 
clouds or through them by instruments. The 
meteorologist gets his information from weath:: 
reports coming in at hourly and less frequent 
intervals from ground stations and from flights 
already in the air. Key airports, he said, are 
now providing airplane observation flights to an 
altitude of about 16,000 or 17,000 ft. With all 
these data a meteorologist can make an analysis 
of the atmospheric structure and predict with 
good accuracy the conditions under which the 
flight is to be made, Mr. Hallanger declared. 


In the discussion period following Mr. Hal- 


langer’s remarks, both he and Mr. Ables an- 
swered questions from the floor. The latter 
remarked that ice formation is due to cold 


water encountered in the air rather than solid 
ice particles formed before moisture strikes the 
ship. Mr. Hallanger pointed out that two air 
masses of different properties do not mix and 
that static and other disturbances are encoun- 
tered at a point where these two air masses 
meet or what is termed discontinuity surfaces. 
In such zones static is apt to be very heavy and 
is usually confined to wet air, he said, adding 
it is believed that the static charge on the water 
particles splits and builds up a charge on the 
ship and this discharge is what causes static 
difficulty. Occasionally static is encountered in 
dry air but this is more or less unusual, he ex- 
plained. 

Following this discussion period W. F. Mc- 
Ginty, in charge of engineering, Boeing School 
of Aeronautics, presented a paper crediting the 
constant-speed propeller with ‘‘enabling startling 
increases in payloads and ranges by allowing 
aircraft designers to harness more highly super- 
charged engines to more heavily loaded air 
planes, and still permit take-offs without ex- 
cessively long runs.” He added that they also 
are responsible for very acceptable increases in 
cruising speeds with the same power as when 
constant speed-propellers were used. Mr. Mc- 
Ginty then traced the development of the con- 


stant-speed propeller since before the World 
War. 
Next the audience heard from Lloyd Stear- 


man, president and manager of the Stearman- 
Hammond Aircraft Corp., of San Francisco, 
manufacturers of a small plane designed for 
private ownership which was the result of the 
recent Department of Commerce competition 
for an ultra-safe low-cost plane. Upon stating 
these facts briefly, Mr. Hammond called upon 
his chief engineer, M. C. Haddon, to speak re- 
garding the type of plane which his concern 
manufactures. 

Mr. Haddon pointed out that there has been 
a promising upturn in the demand for privately 
owned planes. This is evidenced by the fact 
that during nine months last year some one 
thousand of such planes were sold while for a 
similar period this year, the figure had increased 
Mr. Haddon that 
the tricycle landing gear used in the Stearman- 
Hammond plane dated back to the early Wright 
Brothers plane, and _ therefore, claim 
made to originality. This type of landing gear, 
he said, is more foolproof than the conventional 
and is so constructed that approximately 80 per 
cent of the load falls on the two rear wheels 
and the steerable front wheel cares for the rest 
of the load. 


and one brake pedal, as used in modern auto- 
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mobiles, contribute materially to the absence of 
any tendency to ground loop, he said. 

In the discussion period following Mr. Had 
don’s remarks, he brought out that while it 
had been the original Department of Commerce 
intention to produce a private airplane which 
could sell for about $700, it been proven 
that with present material and labor costs, thi 
is entirely impossible. 

At the close of Mr. 
discussion thereon, ther 
picture covering a transcontinenta 
flight in club and planes, presented 
through the courtesy of the United Air Lines 
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Mellon Institute Studies 


Automotive Problems 
@ Pittsburgh 


Aside from the now well-known fellowship 
on petroleum technology which is now in its 
26th year of continuous operation, investiga- 
tions bearing on automotive problems at the 
Mellon Institute of Industrial Research have in- 
cluded studies on anti-freeze, brake fluids, car 
bon black, coolant for motors, chrome-plated 
aluminum and degreasing of metals. 

These were among the facts brought out by 
Dr. Lawrence W. assistant director of 
the Institute, in a paper which he presented 
Dec. 14 on the occasion of the SAE Pittsburgh 
Section’s meeting at the Institute. 

This special work, Dr. Bass ex 
plained, is typical of similar researches which 
the Institute makes in a variety of fields. In 
30 years of operation it has served through its 
Industrial Fellowship system more than 400% 
companies and evolved about 650 new products 
and processes. Each Industrial Fellowship is 
established on an annual contract basis by an 
individual, company or association of manufac- 
turers. The Institute building, including com- 
pletely equipped laboratories of various kinds, 
embraces 6,500,000 cu. ft. 

Discussing particularly the researches of auto 
motive interest, Dr. Bass said in part: 

“ Anti-freeze—Shortly 


Bass, 


automotve 


after the organization 
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of the Institute, a fellowship originally headed 
by G. O. Curme was founded by the Prest-O 
Lite Co. for a fundamental study of acetylene. 
At that time, of course, acetylene lighting was 
of great importance, particularly in the vigorous 
young automobile industry. During this re- 
search, a new process was discovered for manu 
facturing the closely related compound, ethy!- 
ene. The question of using this substance in 
industry presented an _ interesting 
economic problem. The World 


chemico- 
War offered a 


possible solution, for this compound is_ the 
starting material in the synthesis of mustard 
gas, but the termination of the war again 


rendered its usefulness problematical. 

likely that commercial 
applications for chemicals derived from ethylene 
might be developed, the Carbide and Carbon 
Chemicals Corp. was organized to investigate 
the possibilities. One of the first notable suc- 
the synthesis of ethylene glycol, 
which, among other uses, was speedily adopted 
as an anti-freeze for automobile radiators, under 
the name ‘Prestone.’ 

“Brake Fluids—A_ hydraulic §pressure-trans- 
mitting fluid for the brake systems of automo- 
biles and airplanes has recently been developed 
by R. R. Fulton. In addition to meeting the 
many exacting requirements necessary for this 
function, the product the property, not 
possessed by other commercial fluids, of being 
completely miscible with all other brake fluids, 
both aqueous and non-aqueous. 

“Carbon Black.—One of the important techni 
cal achievements in the manufacture of 
the use of added materials, notably carbon 
black, for improving the wearing properties. 
Early in the history of the Institute a fellowship 
evolved the “Thermatomic’ process for the pro- 
duction of blacks that find 
rubber products. 


“Because it seemed 


cesses was 


has 


tires 1S 


special usage in 

“Equally important to the automobile indus 
try is the use of carbon black as a pigment for 
lacquers and finishes. Within the past few years 
C. W. Sweitzer, on a fellowship sustained by 
the Columbian Carbon Co., has developed col 
loidally dispersed blacks—for example, ‘Coblac’ 

which represent a revolutionary improvement 
in materials for this purpose. ‘Covinylblak,’ a 
recently intermediate consisting of a 
colloidal dispersion of carbon black in ‘Viny- 
lite’ resin, has been favorably 
the lacquer and coatings industry. 
Motors.—Closely related to the 
glycol in the permanent 
field, is its application as a_high-tem 
perature coolant. In this connection it is of 
special interest to the airplane engine designer, 
because it allows the production of motors with 
low frontal area and smaller cooling surfaces. 

“Chrome-Plated Aluminum—H. K. Work, 
during the period 1925-29, developed a process 
for the chrome-plating of aluminum which has 
been widely applied in the production of hub 
caps and other automobile parts. 

“Degreasing of Metals—The development of 
that made ethylene available 
to industry made _possibl preparation 
of other useful organic chemicals, such as the 
chlorinated solvents. These materials are widely 
used for the vapor degreasing of metals, where 
their freedom fire hazard is of value. 
Other chlorinated compounds are of importance 
to the automobile industry in the solvent refin- 
ing of lubricating oils and in the production of 
tetracthyl lead. 


evolved 


also received by 

“Coolant for 
use of ethylene 
freeze 


ant 


processes glycol 


also the 


from 


“Petroleum Production and Refining.—Th« 
fellowship on petroleum technology is now in 
its twenty-sixth year of continuous operation. 
The work began in September, 1911, under the 


direction of R. F. Bacon, who later served as 


Director of the Institute during 1914-21. The 
studies were continued under B. T. Brooks 
until 1917, then under W. F. Faragher (sub- 


sequently assistant director of the Institute, 
1923-26), and since 1923 under W. A. 
Over this quarter-century 65 
trained investigators, mostly 


Gruse. 
scientifically 
chemists, have 
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Appointments to Manly 
And Wright Committees 


Dr. Oscar C. Bridgeman has been appointed 
by the Council to serve for a term of three years 
on the Manly Memorial Medal Board of Award. 
He will replace A. H. Roy Fedden whose term 
has expired. Continuing on the Board are C. F. 
Taylor, who will serve as chairman for 1938, 
and S. D. Heron. 

H. J. E. Reid will serve a three year term on 
the Wright Brothers Medal Board of Award. 
He will take the place of E. P. Warner whose 
term has expired. Members continuing on the 
Board are S. J. Zand, chairman for 1938, and 
C. E. Stryker. 


been engaged in studying the chemistry and 
technology of petroleum, chiefly from the point 
of view of refining and utilization. 

‘Between the years 1924 and 1934 a separate 
fellowship devoted to geophysical and chemical 
problems in the production of petroleum, under 
P. D. Foote, was maintained; this group was 
the forerunner of the greatly expanded research 
organization of the Gulf Research Corp. now 
located at Harmarville, Pa. Similarly, between 
and 1922, an associated Fellowship on 
American oil shale was in operation. 

“The work of the fellowship on petroleum 
rehning has covered a wide range of problems, 
including nearly all the ways in which petro 
leum and its derivatives are used. One of the 
first investigations was on the conversion of 
heavy oils into gasoline by cracking, and patent 
applications were filed as early as 1912. From 
the same period dates the important pioneer 
work of Brooks and Bacon on the fluorescent 
compounds in petroleum. Later Brooks pub- 
lished a fundamental contribution to the chem- 
istry of sulfuric acid refining, particularly of 
cracked products 

“Publications by 
during the 


1920 


members of this fellowship 
26 years of its operation include 4 


books and 60 journal § articles. Fifty-four 
United States patents and 26 foreign patents 
have been issued on inventions made by the 


personnel.” 


Features of Automatic 
Transmission Described 
@ New England 


service executive of 
was the speaker at 
New England Section 


Frank E. H. 
Noyes Buick 
the January 


Johnson, 
Co., Boston, 
meeting ol 
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held at Walker Memorial Building, M.I.T., 
Cambridge, Tuesday evening, Jan. 11. Chair- 


man John H. Walsh presided. 

Mr. Johnson’s topic was “Automatic Trans- 
missions and New Suspensions.””’ He used a 
1938 Buick transmission and spring suspension 
to illustrate his talk. Starting with the trans 
mission he outlined the features of that unit 
emphasizing that it is in no sense an overdrive. 

Beginning with the selector lever he showed 
how it operates in the four positions covering 
the various speed ranges; also why it is neces- 
sary to use the clutch only in starting from a 
dead stop and shifting into reverse. 

Mr. Johnson then turned to the new coil 
spring suspension such as used by Buick. All 
its features in adding riding comfort, eliminat- 
ing lubrication points and making for greater 
comfort in riding were told. With the assembly 
units he was able to explain the features more 
clearly. 


Chairman John H. Walsh held a meeting of 
the entire Section Governing Board at a noon 
luncheon at which plans were discussed to in 
crease the membership and to try to secure a 
larger attendance at the meetings. A committee 
was named to contact all distributors and dealers 
in Boston to request that service managers and 
their assistants be interested in becoming mem- 


bers. 


Diederichs Talks on 


Automotive Metallurgy 
@ Philadelphia 


W. J. Diederichs, metallurgist of the Autocar 
Co., Ardmore, Pa., presented an informal cover- 
automotive metallurgy in a talk before 
the Philadelphia Section at its third meeting of 
the year 1937-1938, held at the Engineers Club, 
Dec. 8. 


Concentrating 


age of 


fundamentals 
underlying the heat treatment of steel parts, Mr. 
Diederichs explained that the term “metallurgy” 
correctly applies to the refining of metals from 
their ores, and that the science relating to the 
improvement of the 
heat treatment should 
called “physical metallurgy.’ 


mainly on the 


mechanical qualities of 


steels by properly be 

A clear conception of a solid solution, which 
plays an important part in_ heat-treatment 
phenomena, was given by the speaker with the 
explanation that at high temperatures the iron 
and carbon are 
as the 


in the solid solution state, and 
temperature is lowered the solubility of 


(Continued on page 42) 


A Candid From Canada 





John 8. Steele photo 


Section Chairman W. E. McGraw (left) enjoys a story told by R. H. Combs. 


It also amuses Warren Hastings, secretary of the Section. 


The photograph 


was taken at the Canadian Section’s Dec. 13 meeting at which Harry T. 
Woolson, then president of the Society, was guest of honor. 

















About SAE Members: 








William B. Stout, president of the SAE 
in 1935, Was presented with a life membership 
in the Society at the close of the Council meet- 
ing which took place at the Annual Meeting in 
Detroit last month. Harry T. Woolson, retiring 
president, made the presentation. At the close 
of the Annual Meeting Mr. Stout took office as 
chairman of the Past-Presidents Advisory Com- 
mittee. 


Arthur T. Murray has resigned as presi- 
dent of United American Bosch Corp., Spring- 
field, Mass., in order to become. associated with 
the Moore Drop Forging Co., of the same city, 
in an official capacity. He will continue as a 
director and as a member of the executive com- 
mittee of United American Bosch. 


James E. Gleason, president and general 
manager of the Gleason Works, Rochester, N. Y.., 
was recently guest of honor at the 39th annual 
dinner of the Society of the Genesee held in 
New York. 

M. L. Pulcher, who has been president of 


the Federal Motor Truck Co. since its formation 


M. L. Pulcher 


Retires 





in 1911, has resigned and announced his inten- 
tion to retire from business. 


Dean M. Gillespie, president, Dean Gil- 
lespie & Co., recently was elected president of 
the Colorado Motor Car Dealers Association. 


A. George W. Brown is equipment engi- 
neer with Jamaica fnc., 
Island. 


Buses, Jamaica, Long 

Edward A. Johnston, vice-president and 
director of engineering, International Harvester 
Co., Chicago, has been selected as the recipient 


E. A. Johnston 
Medalist 





of the 1938 Cyrus Hall McCormick Medal pre 
sented by the American Society of Agricultural 
Engineers for ‘exceptional and meritorious engi- 
neering achievement in agriculture.” 


Samuel P. Hess has been appointed sales 
manager, chassis spring division, Detroit Steel 
Products Co. He will be in charge of sales and 
engineering. Mr. Hess has been afhliated with 
the company for more than 25 years and was 
chief engineer of the division before taking his 
new office. 

T. M. Robie has been named manager of 
the Diesel sales division of Fairbanks, Morse & 
Co., Chicago. He has been affliated with the 
company since 1919 and was previously in 
charge of Diesel sales to resale manufacturers. 


Beecroft to Represent SAE 


When the oth Annual Convention of the 
Greater New York Safety Council is held in 
New York, April 19-21, the Society will be 


represented by its treasurer, David Beecroft. 





| 
| 
| Roos Joins Willys-Overland 


Delmar G. Roos became vice-presi- 
dent in charge of engineering at 
Willys-Overland shortly after his re- 
turn from England the middle of last 
month. 


Mr. Roos was president of the SAE 
in 1934 and last year was chairman of 
the Past-Presidents Advisory Commit- 
tee. He was for many years vice-presi- 
dent in charge of engineering for 
Studebaker. In England he served as 
consultant to Rootes Securities of Lon- 
| don, which controls Humber, Hillman, 
| Talbot, Sunbeam and Commer. 


Mr. Roos is a graduate of Cornell 
| University, with mechanical engineer 
| and electrical engineer degrees. His 
| automotive experience dates back to 
the days of the Locomobile Co., of 
which he was vice-president and chief 
engineer. 








Z.C. Tatton probably traveled farther than 
anyone else to attend the Society’s Annual Meet- 
ing. He represents the Texas Co. in New Zea- 
land and had to travel some 10,000 miles to get 
to Detroit. He arrived in this country shortly 
before the new year started and visited SAE 
Headquarters in New York on his way to De- 
troit. It is his first trip to the United States and 
he will see a considerable portion of it as he 
plans to return to New Zealand by way of San 
Francisco. 


James D. Mooney, president, General Mo- 
tors Overseas Corp., addressed the All Engineers’ 
Dinner sponsored by the American Engineering 
Council in Washington, D. C., Jan. 14. He 
spoke on “The Engineers’ Opportunity in the 
United States in Comparison with Other Coun 
tries.” 


Carl H. Beck, for the past six years east- 
ern manager of the Westinghouse Air Brake 
Co., has been promoted to the position of gen- 
eral manager of the company at Wil- 
merding, Pa. 


sales 


Raymond P. Lansing has been named 
general manager and Benjamin H. Gilpin, piant 
manager of the New Jersey division of the Ben 
dix Aviation Corp., at Bendix, N. J. 


Col. William G. Wall, a past-president of 
the SAE, recently resigned as a member of the 
Contest Board of the American Automobile 
Association. He explains that because of having 
retired from professional work it is difficult fer 
him to attend the meetings. He thinks it much 
better to have the Board in his 
place who would b active. He is spend 
ing the winter in Jamaica, West Indies 


Dr. Miller McClintock was one of three 


men who collaborated in making a report of 
the Advertising Research Foundation on_ the 
evaluation of window-display-advertising circu- 
lation and cost. The report was made following 
an 18-month study conducted in 19 different 
cities and communities in all sections of the 
country. Information and _ statistics gath 
ered on 16,587 window-display spaces exposed 
daily to 


someone on 


more 


were 


49,533,900 persons. 


D. F. Malan, who was assistant inspector 
of roads for the Cape Provincial Administration, 
roads department, Cape Town, South Africa, 
has been advanced to the position of inspector 
of roads. 


Robert W. Vinson has joined the Kupp 
Motor Co., Inc., Portland, Ore., as service man- 
He formerly mechanic with Went- 
worth & Irwin, Inc., of the same city. 


ager. was 


James E. De Long, president and general 
Waukesha Motor Co., sailed 
the middle of last month for En- 
experts to return early in March. 


Villor P. Williams has been named vice- 
president and chief engineer of Pioneer Indus- 
tries, Inc., New York. He also will continue as 
president and chief engineer of the Williams 
Engineering Corp., Baltimore, Md. 


manager, 
Ne Ww York 
gland. He 


trom 


5. Edward Schipper, president Schipper 
Associates, Detroit, and 
Hudson Motor Car Co., has been appointed a 
member of the Contest Board of the American 
Automobile Association. 


publicity director of 


Changes at Timken 


Following the resignation of Ernest Wooler 
as chief engineer of The Timken Roller Bear 
ing Co., A. hes Bergstrom has been appointed 


coordinate some of the 
varied activities of the company. Mr. Bergstrom 
has been affliated with Timken since 1929, and 
before 


executive engineer to 


his recent advancement, was chief works 
engineer. 

R. M. Riblet, who was previously assistant 
chief engineer of the company, has been named 
chief engineer of the automotive division. 
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L. B. Gilbert has been appointed branch 
manager of the White Motor Co.’s Chicago 
branch. He has been affiliated with White since 
graduating from the University of Illinois with 


L. B. Gilbert 


Promoted 





the degree of Bachelor of Science in 1926. Since 
1935 he has been Chicago sales manager. Mr. 
Gilbert is Chairman of the Chicago Section’s 
Transportation & Maintenance and Truck, Bus 
& Railcar Committee. 


Fred G. Wacker, Automotive Maintenance 
Machinery Co., has been elected president of the 
Motor and Equipment Manufacturers Associa- 
tion for the current year. Herbert L. Sharlock, 
Bendix Aviation Corp., is vice-president. 


Charles L. Nein, formerly chief engineer 
of the Ward Motor Vehicle Co., Mt. Vernon, 
N. Y., has afhliated with Theurer Wagon 
Works, Inc., North Bergen, N. J. 


John Karmazin is president of the Karma- 
zin Engineering Co., Grosse Ile, Mich., and con- 
sulting engineer for Frigidaire Division and 
Harrison Radiator Division, General Motors 
Corp., in Dayton, Ohio, and Lockport, N. Y. 
He was formerly executive vice-president and 
chief engineer of the Heat Transfer Products 
Corp., Huntington, Ind. 


John C. Estabrooke is salesman for the 
Queens Tire & Supply Co., Long Island City, 
N. Y. He was formerly assistant to purchasing 
agent, R. H. Macy & Co., New York. 


Nelson B. Nelson, formerly sales engineer, 
New Departure Division of General Motors 
Corp., is now manufacturers’ representative with 
headquarters in Milwaukee. 


David L. Saxon has resigned as manager 
of the Steel Materials Co., Detroit, and has 
announced plans to open an office in Detroit as 
manufacturers’ representative to the automotive 
and allied industries. He was with the Steel 
Materials Co. for more than four years and 
previously was one of the organizers and vice- 
president of the Saxon Stamping Co. of Toledo. 


Robert H. Milbrath, who was previously 
lubrication engineer, Standard Oil Co. of New 
Jersey, is now afhliated with the West India 
Oil Co., S.A.P.A., with headquarters in Buenos 
Aires, Argentina. His new work started Feb. 1. 


]. C. Knapp, formerly in the parts specifi- 
cations department, Hudson Motor Car Co., 
Tilbury, Canada, is now in the Ford Motor Co. 
service department, Windsor, Canada. 


O. Malychevitch has joined the Ford 
Motor Co., Dearborn, Mich., as design engineer. 
He was previously with the Diesel division of 
the Hercules Motors Corp., Canton, Ohio. 


Seth B. Robinson, Jr. who was formerly 
assistant to manager, White Motor Co., in Bos- 
ton, is now salesman for the Kinney Manufac- 
turing Co. of the same city. 


Everett M. Warren has joined Talon, Inc., 
Meadville, Pa., tool planning department. He 


was formerly with Motor Wheel Corp., Lansing, 
Mich. 
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.... At Home and Abroad 








R. E. Carlson has been elected a vice- 
president and director of Tung-Sol Lamp 
Works, Inc., with headquarters in Newark, 
N. J. Prior to his election he was manager of 
the company’s Detroit division. 


Henry ]. Helfrich has joined the Houde 
Engineering Corp., Buffalo, as engineer. He 
was previously development engineer with the 
Truck Equipment Co., Inc., of the same city. 


Harold Caminez is chief engineer of the 
Aircraft Screw Products Co., Brooklyn, N. Y. 


Frank B. Sexton is president of the Frank 
B. Sexton Corp., sales engineers, with offices 
in Glendale, Calif. He was formerly manager 
of the marine division of the U.S.L. Battery 
Corp., New York. 


James C. Reddig is development engineer 
with the Kenyon Instrument Co., Huntington, 
L. I., N. Y. He was formerly on the engineer- 
ing staff of the Edo Aircraft Corp., College 
Point, Long Island. 


Herbert Lee has resigned from the Light 
Production Co., Ltd., London, with whom he 
was service engineer, to take the post of techni- 


Herbert Lee 
New Job 





cal manager, Harold Andrews Grinding Co., 
Ltd., Birmingham, England. 


William Ernest England, former chief 
engineer of Willys-Overland, is consulting engi- 
neer for the American Bantam Car Co., But- 
ler, Pa. 


John W. Oehrli has joined the staff of the 
John Deere Tractor Co., Waterloo, Iowa, as 
design engineer. Before this change he was 
chief engineer with Lycoming Manufacturing 
Co., Williamsport, Pa. 


Pilots Navy’s Biggest 
Plane on Maiden Flight 


On Dec. 17, 34 years almost to the minute 
after the Wright brothers made their memorable 
flight at Kitty Hawk, SAE Member William B. 
Wheatley took the Navy’s first 30-ton flying 
destroyer on her maiden flight at San Diego. 
This big new ship is a far cry from the 274-lb. 
plane in which Orville and Wilbur Wright 
startled the world. The new plane cost $1,000,- 
000 to build, while the Wrights’ first plane cost 
less than $3,000. 

Mr. Wheatley, who is chief of flight testing 
and service manager for Consolidated Aircraft 
Corp., builders of the flying boat, had the honor 
of being at the controls. 

The ship’s designation “XPB2Y-1” is trans- 
lated by factory officials to mean “experimental 
patrol bomber, second type, built by Consoli- 
dated and the first ship of its type.” 
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S. W. Gray has been named director of 
tractor sales and engineering by the Marvel- 
Schebler Carburetor Division of Borg-Warner 
Corp. He has been associated with the organi- 
zation for many years, originally starting with 
the Wheeler-Schebler Carburetor Co. in 1923. 


W. B. Hurley (see page 19 for picture) is 
now a staff engineer for the Detroit Edison Co. 
In his new capacity he will do more metallurgi 
cal work. He was previously sales engineer. 


Harold P. Phillips, formerly chief service 
engineer, McQuay-Norris Manufacturing Co., St. 
Louis, Mo., is now afhliated with the Hastings 
Manufacturing Co., also in St. Louis. 


Capt. Cyril Cadwell Lawton, Quarter- 
master Corps (Reserve), United States Army, 
has been appointed motor transportation inspec- 
tor, Civilian Conservation Corps, Headquarters 
First Corps Area, Army Base, Boston. He was 
formerly assistant motor transport officer, Head- 
quarters Third C.C.C. District, Fort Devens, 
Mass. 

(Continued on next page) 





Floyd E. Badger 


Floyd E. Badger, who had been affiliated with 
the Detroit Steel Products Co. for more than 
17 years, died on Dec. 9. He was sales man- 
ager of the chassis spring division, in charge of 
sales and engineering. 

From 1910 until entering the United States 
Army as captain in the Motor Transport Corps, 
he was connected with the J. B. Armstrong 
Manufacturing Co., which later became the 
Armstrong Spring Co., a branch of the Stand- 
ard Parts Co. After the War he was placed in 
charge of erecting and equipping a spring plant 
of the Standard Parts Co. at Flint, Mich., and 
was later made general manager of the com- 
pany’s Canton, Ohio, spring plant. It was from 
this position that he joined the Detroit Steel 
Products Co. 

Mr. Badger had been a member of the Society 
since 1915. He was born in 1886 at Angola, 
Ind., and had high school and business edu- 
cation. 


Henry Gulick 


Henry Gulick, president of Gulick-Henderson 
Co., Inc., New York, died on Oct. 28. Mr. 
Gulick had been a member of the Society since 
1917 and had been engaged as a consulting and 
inspecting engineer for 37 years, allotting much 
of his time to determining the quality, fitness 
and suitability of materials for automobiles. He 
was born in Cincinnati, Ohio, in 1863. 


Stanley Krall 


Stanley Krall, manager of the product devel- 
opment department of the Fisk Rubber Corp., 
Chicopee Falls, Mass., died at his home in 
Longmeadow, Mass., Nov. 22, after a_ brief 
illness. 

Since his graduation from the Case School of 
Applied Science with a B.S. degree in 1916, Mr. 
Krall had been affiliated with the tire industry. 
His first position was that of chemist with Fire- 
stone Tire & Rubber Co. from 1916 to 1924. 
He was then development manager for the 
Mason Tire & Rubber Co. for approximately 
one year before joining Fisk where he was di- 
rector of research and chief chemist as well as 
manager, product development. 

Mr. Krall was born in Detroit in 1894. He 
became a member of the Society in 1936. 
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John F. Haines, former acronautical ex- 
perimental engineer, Steel Products Engineering 
Co., Springfield, Ohio, has joined the staff of 
Engineering Projects, Inc., Toledo, as designing 
cngineer. 


Raymond P. Johnson, who has been su- 
pervisor of distribution, Socony-Vacuum Oil 
Co., Inc., at Buffalo, has been transferred to 
Albany where he will be on the operating de- 
partment staff. 


Livingston Disbrow, who was engineer 
with Rototiller, Inc., Long Island City, N. Y., 
is now design engineer with Cummins Diesel 
Engine Corp., New York. 


Chien Kao is special apprentice with the 
White Motor Co., Cleveland. He was formerly 
tool designer with General Motors Truck Co., 
Pontiac, Mich. 

Norman E. Carlson is instructor at the 
Lane Technical High School, Chicago. He was 
previously sales engineer, Sealed Power Corp., 


Muskegon, Mich. 





News of the Society 
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free ferrite in austenite decreases and some of 
it precipitates out. 

With regard to the tempering process, Mr. 
Diederichs stated that its object is to increase 
the ductility at the expense of some loss in 
tensile strength and hardness. The special prob- 
lem presented when both high hardness or 
wear resistance and high ductility are desired 
can be met by carburizing low-carbon steel and 
quenching. 


Use of Babbitt Metal 
Called Traditional 


@ No. California 

Babbitt metal has been used for bearings for 
just one year under a century, R. A. Watson, 
service engineer, Federal Mogul Corp., told 
members of the Northern California Section, at 
its Jan. 11 meeting. “Unfortunately,” he said, 
“age is not a measure of our knowledge of this 
metal, and we must admit its use was traditional 
rather than the result of careful technical inves- 
tigation.” 

The reason for this, he continued, is that it 
has been only recently that the increased burden 
on the bearings of our machines has forced us 
to investigate the properties of our bearing ma- 
terials. 

Emphasizing that the processing of bearing 
alloys is just as important as heat treating steel, 
Mr. Waton spoke of the different methods of 
processing the alloys and applying them. 

He spoke of the steel-back bearings as now 
processed as superior to any Babbitt bearings 
earlier developed. He noted, however, that 
there is a limit to the speeds and loads under 
which Babbitt will function and recommends 
that for pressures exceeding 1400 lb. per sq. in. 
and a velocity of over 40,000, that cadmium 
alloys or copper-lead be used. In some cases, 
he said, a lead-base metal, such as is used in 
several high-duty Diesel engines, will function 
at pressures up to 1700 lb. per sq. in. 

Mr. Watson noted that new bearing alloys 
have been the cause of much concern to the 
oil companies. Cadmium alloys and_ copper- 
lead, he said, have shown tendencies to corrode 
with some oils under extreme heat conditions. 
However, he added, with standard brands of 
oils recommended by producers, his company 
has encountered very little trouble. 

Before concluding his paper Mr. Watson 
stated: ““We do not agree with people who rec- 
ommend long intervals between oil changes. 
. . . Oil filters are good up to a certain 
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point. . . . We believe efficient air cleaners are 
more important when properly serviced. . . . 
Nothing will take the place of a good old- 
fashioned oil change and a thorough flushing 
out of the crankcase before a refill.” 

After reading his paper Mr. Watson showed 
some 25 lantern slides which illustrated bear- 
ing difficulties encountered because of careless 


er inaccurate workmanship, both in_ bearing 
manufacture and bearing installation. 
In answer to discussion from the floor Mr. 


Watson commented that detonation definitely 
causes bearing difficulty, both in main and con- 
necting rod bearings. In the case of the latter, 
the top half usually shows failure due to highly 
localized overloaded areas. 

Responsible also for bearing failure is exces- 
sive lugging of engines and over-speeding, par- 
ticularly when using the engine as a brake, Mr. 
Watson declared. Under the latter condition 
and despite the fact that the bearing cap is 
called upon to take greater loads, the failures 
are usually in the rods, possibly due to the fact 
that the caps will wrap around the connecting 
rod and assume proper shape to insure even 
distribution of the load where the rod _ itself 
will spread and cause localized high loading, 
he added. 

There 


was considerable discussion on the 
matter of low viscosity crankcase oils as com- 
pared to the old tendency when an SAE 4o 


was considered the very lightest which could be 
used in an engine. Mr. Watson stressed the de- 
sirability of avoiding the use of too heavy an 
oil and pointed out that high oil pressure does 
not mean oil circulation and that without oil 
circulation bearings fail due to rupture of the 
oil film or the inability of the generated heat 
to be conducted away. 

The question of oil grooving was also com- 
mented on and Mr. Watson stated that it is 
his practice to recommend a single circular 
groove in the center of the bearing with a slight 
groove at the parting line extending to within 
about % in. from the bearing edges. Care 
should be taken to see that there are no sharp 
edges which will serve to wipe off the oil film, 
he said. 

Speaking of crankcase temperatures, it was 
Mr. Watson’s observation that bearing tempera- 
tures are probably in the neighborhood of 35 
deg. Fahr. above measured crankcase oil tem- 
peratures. He emphasized the fact that crank- 
case temperatures above 275 deg. Fahr. means 
trouble and should be absolutely avoided. 


Wolf SAE Delegate to 
Australian Celebration 


George W. Wolf, assistant general manager 
of General Motors Export Division, will be of- 
ficial SAE delegate to the five-day meeting 
which the Institution of Automotive Engineers 
(Australia) is holding in Sydney, March 7-11, 
as a part of the Australian Government’s pro- 
gram celebrating the country’s 150th Anniver 
sary. James Fielder, Australian member of the 
SAE Overseas Relations Committee, will be the 
Society’s local representative. 

The SAE Council has expressed the Society's 
sincere best wishes to the Institution of Auto- 
motive Engineers “in connection with this im- 
portant undertaking and the advancement of 
the art in Australia.” 


40 Student Members 
Visit Olds Motor Works 


@ G.M.1. 


The Student Branch at General Motors In- 
stitute made its first field trip of the current 
year on Nov. 30, when 40 members motored 
from Flint to Lansing to visit the Olds Motor 
Works. This is the largest number ever to 
make a trip of this kind. 

In the forenoon the six- and eight-cylinder- 
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motor plants were inspected, followed by a 
showing of motion pictures depicting the history 
and policies of the Olds Motor Works. 

At noon the company was host to the group 
at a dinner served in the plant cafeteria. The 
afternoon was devoted to an inspection of the 
sheet metal plant, heat treatment department, 
the final assembly line, and the engineering 
building. 


About Authors 


(Continued from page 11) 


Cumming took part in designing at Good- 
year. When approximately 100 six-wheel 
vehicles were sold to the Surface Trans- 
portation Co. ten years ago, he accepted 
the responsibility of operating them and 
has continued with that company to date. 


@ A. Lewis MacClain enlisted for 
pilot’s training in the Army in 1917 while 
a senior at Whitworth College, Spokane, 
Wash. After training at Mather Field, 
Brooks Field, and instructing at Kelly 
Field, he returned to civil life and en- 
tered the University of Washington in 
1919 and qualified for a B.S. degree in 
general science in 1920. He then entered 
the U. of W. College of Engineering as 
an advance freshman and received a B.S. 
degree in mechanical engineering in 1925. 
While attending the University he earned 
enough as a street-car operator to carry 
him through a year at Massachusetts In- 
stitute of Technology where he received a 
degree of M.S. in aeronautics. He main- 
tained his flying status as a Reserve Officer 
and after a year of student instruction at 
the Boston Airport received employment 
in his present position as Pratt & Whit- 
ney’s chief test pilot. He holds the rank 
of captain and position of engineering 
officer of the 43rd Division Aviation, Con- 
necticut National Guard, and, as one of 
their pilots on a military training flight, 
made the trip to Los Angeles in a Na- 
tional Guard airplane to attend the SAE 
National Aircraft Production Meeting. 


® John G. Moxey, after graduating 
from the University of Pennsylvania in 
mechanical. engineering, followed steam 
and electrical engineering practically be- 
fore entering the oil industry in 1912. He 
first became associated with motor truck 
work in 1915 and has been constantly en- 
gaged in motor transportation since then, 
taking active charge of his first fleet in 
1921. For the past five years Mr. Moxey 
has been connected with the Sun Oil Co. 
in the capacity of transportation engineer. 


@ D. A. Wallace was born on a ranch 
in Kansas. Starting out as a machinist ap- 
prentice in railroad work his varied career 
has taken him to Texas as service repre- 
sentative for Buick and to Mexico during 
the Madero-Villa Revolution, in charge 
of mechanical operations for Corrigan- 
McKinney Corp.’s mining developments. 
He was later chief tool designer and master 
mechanic for Hart-Parr, and during 1916 
and 1917 was with a plant making shells 
and gun mounts for the British. When the 
United States entered the War he joined 
the Motor Transport Corps, and became a 
captain before he left the service in 1919. 
From 1919, until he joined Chrysler Corp. 
as staff master mechanic in 1929, he was 
master mechanic and general superintend- 
ent of the John Deere Tractor Co. Be- 
sides being president of the Chrysler Sales 
Division. Mr. Wallace is also president 
of Chrysler’s Marine Engine Division and 
of the Chrysler subsidiary, Pekin Wood 
Products Co. Helena, Ark. 





Personnel of 1938 SAE Committees 


RESIDENT C. W. Spicer announces the 
following appointments on the Administra- 


the and the 


personnel of the Professional Activities, Techni- 


tive Committees of Society 
cal and Special Committees for 1938. 

These include the Research and 
its Subcommittees, the Standards Committee 
and its Divisions, the Society’s Special Com- 
mittees and Cooperative Committees on which 


Committee 


the Society is represented with other organi- 
zations. their appointment 
been received from virtually all of those named. 


Acceptance of has 


Administrative Committees 
CONSTITUTION COMMITTEE 
E. P. Warner, Chairman (1 


W. L. Batt (2 years) ey +. 


year ) 


. Lichty (3 years) 


FINANCE COMMITTEE 
B. B. Bachman, Chairman 
David Beecroft C. B. Whittelsey 
H. M. Crane R. E. Wilson 
HOUSE COMMITTEE 


W. E. Powelson, Chairman 


E. E. Husted Albert Lodge 
E. H. Kelley J. V. Savage 
MEETINGS COMMITTEE 

R. R. Teetor, Chairman 
G. W. 


Vice-Chairman 


O. E. 
F. M. Zeder 


Lewis, 
P. G. Hoffman Hunt 
REPRESENTATIVES 


Aircraft T. P. Wright 
Aircraft Engine Robert Insley 


PROFESSIONAL ACTIVITIES 


Diesel Engine F. G. Shoemaker 
Fuels & Lubricants D. P. Barnard 
Passenger Car W. S. James 


Passenger Car Body 
Production 


Arthur Kibiger 
W. B. Hurley 
Tractor & Industrial Power Equipment 

C. G. Krieger 
O. A. Axelson 
W. K. Creson 


Transportation & Maintenanc« 
Truck, Bus & Railcar 


SECTION REPRESENTATIVES 


3altimore L. W. Shank 
Buffalo L. P. Saunders 
Canadian N. H. Daniel 
Chicago J. T. Greenlee 
Cleveland E. P. Kerruish 
Dayton L. F. Poock 
Detroit G. A. Delaney 
Indiana Governing Board 
Kansas City E. W. Pughe 
Metropolitan E. E. Husted 


Milwaukee E. R. Rutenber 
New England G. S. Whitham 
Northern California Governing Board 
Northwest J. G. Holmstrom 


Oregon Earl Marks 
Philadelphia Henry Jennings 
Pittsburgh H. W. Boord 
St. Louis Governing Board 
Southern California E. W. Templin 
Southern New England W. F. Teigeler 
Syracuse E. S. Marks 
Washington B. J. Lemon 
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MEMBERSHIP COMMITTEE 


R. N. Janeway, Chairman 
J. D. Ceader, Vice-Chairman 


A. H. LauFer A. 1. 
S. G. Tilden 


McColloum 


PROFESSIONAL ACTIVITIES REPRESENTATIVES 


Aircraft I. M. Laddon 
Aircraft Engine A. L. Beall 
Diesel Engine H. F. Huf 


Fuels & Lubricants A. L. Foster 
Passenger Car R. N. Janeway 
Passenger Car Body W. I. Nyquist 
Production Joseph Geschelin 
Tractor & Industrial Power Equipment 
O. E. Eggen 
Transportation & Maintenance 
Ralph Baggaley, Jr. 


Truck, Bus & Railcar B. F. Jones 


SECTION REPRESENTATIVES 


Baltimore E. S. Quarngesser 
Buffalo E. V. Schaal 
Canadian R. W. Richards 


Chicago R. H. Brouck 
Cleveland A. T. Colwell 
Dayton G. A. Mueller, Jr. 
Detroit R. N. Janeway 


Indiana 
Kansas City 


A. L. McColloum 


Metropolitan G. H. Freyermuth 
Milwaukee W. R. Ramsaur 
New England S. B. Robinson, Jr. 


Northern California R. A. Watson 
Northwest A. J. Lilygrer. 
Oregon F. A. Dundee 
Philadelphia G. R. Strohl 
Pittsburgh R. M. Welker 
St. Louis G. P. Dorris 
Southern California C. T. Austin 
Southern New England R. V. Donnelly 
Syracuse K. R. Trevor 
Washington H. C. Dickinson 


PUBLICATION COMMITTEE 
S. W. Sparrow, Chairman 
C. H. Chatfield E. H. Smith 
R. N. Janeway K. M. Wise 


SECTIONS COMMITTEE 


*F. K. Glynn, Chairman 
*A. G. Marshall 
*L. P. Saunders 


Wm. H. Beck (Baltimore) 

W. W. Churchill (Northwest) 

W. K. Creson (Indiana) 

L. M. DeTurk (Philadelphia) 

C. T. Doman (Syracuse) 

Murray Fahnestock (Pittsburgh) 

C. W. Georgi (Buffalo) 

L. J. Grunder (Southern California) 
J. J. Hilt (Milwaukee) 

W. H. Hubner (Chicago) 

E. E. Husted (Metropolitan) 

B. F. Jones (Cleveland) 

B. J. Lemon (Washington) 

R. F. Lybeck (New England) 

W. E. McGraw (Canadian) 

Fred Mesinger (Southern New England) 
G. L. Neely (Northern California) 
Earl Patch (Dayton) 

J. V. Savage (Oregon) 

Frank Spring (Detroit) 


*Members-at-large. 
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Professional Activity 
Committees 


AIRCRAFT 


F. W. Caldwell, Chairman 


W. A. 
Peter Altman 
C. H. Chatfield 
J. C. Hunsaker 
I. M. Laddon 
G. W. Lewis 


Hamilton, Vice-Chairman 


William Littlewood 
C. J. McCarthy 

E. P. Warner 

T. P. Wright 

S. J. Zand 


AIRCRAFT-ENGINE 


R. N. 
H, K. 


FE. E. Aldrin 

D. P. Barnard 
A. L. Beall 
Opie Chenoweth 
R. M. Hazen 

Ss. D. Heron 
Robert Insley 


DuBois, Chairman 


Cummings, Vice-Chairman 


G. W. Lewis 

F. C. Mock 
Arthur Nutt 

C. F. Taylor 

P. B. Taylor 

N. N. Tilley 

RK, Fi Willgoos 


DIESEL-ENGINE 


Carl Behn, Chairman 

T. B. Rendel, Vice-Chairman 
P. E. Biggar C. M. Larson 
L. C. Carlton L. C. Lichty 
R. C. Chesnutt A. A. Lyman 
Harte Cooke J. G. Octzel 
C. L. Cummins W. A. Parrish 
G. W. Hobbs C. G. A. Rosen 
Max Hofmann Rudolph Schneider 
H. F. Huf F. G. Shoemaker 
C. B. Jahnke P. H. Schweitzer 
Carlton Kemper E. T. Vincent 


Julius Kuttner 


FUELS , 
B. E, 
W. M. 


D. P. Barnard 


Earl Bartholomew 


C. H. Baxley 


A. L. Beall 
A. E. Becker 
T. A. Boyd 


H. M. Bramberry 
O. C. Bridgeman 
Harte Cooke 

R. N. DuBois 

A. L. Foster 

J. B. Hill 

C. F. Kettering 
C. M. Larson 


AND 


F. M. Young 


LUBRICANTS 
Sibley, Chairman 


Holaday, Vice-Chairman 


L. C. Lichty 
W. F. Lowe 

J. B. Macauley, Jr. 
Neil MacCoull 
A. G. Marshall 
R. R. Matthews 
D. R. Merrill 
G. L. Neely 

A. W. Pope, Jr. 
T. B. Rendel 
C. G. A. Rosen 
J. R. Sabina 
T. C. Smith 

S. W. Sparrow 


PASSENGER CAR 


me 2 

E. H. 
G. C. Brown 
G. A. Delaney 
W. T. Fishleigh 
J. E. Hale 
A. G. Herreshoff 
W. S. James 
R. N. Janeway 


Paton, Chairman 


Smith, Vice-Chairman 


W. C. Keys 

F. F. Kishline 
H. M. Northrup 
D. G. Roos 

F. W. Slack 

F. E. Watts 

K. M. Wise 


James C. Zeder 


PASSENGER CAR BODY 


F. S. 


A. J. Neerken, Vice-Chairman 


Donald 
I. L. Carron 
Gustave 
G. A. Delaney 
E. C. Horton 


R. 


Alexander 


Chutorash 


Spring, Chairman 


J. R. Hughes 

Arthur Kibiger 

W. I. Nyquist 

C. B. Parsons 

R. H. Upson 
J. Waterbury 
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PRODUCTION 


E. N. Sawyer, Chairman 
W. B. Hurley, Vice-Chairman 
F, W. Cederleaf R. B. Haynes 
F. H. Colvin W. S. Howard 
D. S. Devor W. H. McCoy 
Joseph Geschelin E. R. Smith 
J. E. Hacker J. C. Ward, Jr. 


TRACTOR AND INDUSTRIAL POWER 
EQUIPMENT 


C. E. Frudden, Chairman 
J. S. Erskine, Vice-Chairman 


E. F. Brunner C. G. Hoover 
R. C. Chesnutt C. G. Krieger 
A. T. Colwell A. W. Lavers 
G. W. Curtis Elmer McCormick 


J. M. Davies 
O. E. Eggen 
J. B. Fisher 


L. S. Pfost 
C. W. Smith 
K. D. Smith 


TRANSPORTATION AND MAINTENANCE 
F. L. Faulkner, Chairman 
H. O. Mathews, Vice-Chairman 


O. A. Axelson E. W. Jahn 
Ralph Baggaley, Jr. G. W. Laurie 
E. Bennett J. M. Orr 


C. H. Bolin 
Clinton Brettell 
Henry Dakin 
H. L. Debbink 
E. F. Donham 
H. F. Fritch 
F. K. Glynn S. B. Shaw 

H. R. Grigsby T. C. Smith 
Leo Huff E. W. Templin 
H. M. Jacklin A. M. Wolf 


E. S. Pardoe 
F. C. Patton 
J. Y. Ray 

J. V. Savage 
A. J. Scaife 

Pierre Schon 


TRUCK, BUS AND RAILCAR 


H. E. Simi, Chairman 
L. R. Buckendale, Vice-Chairman 


C. J. Bock S. Johnson, Jr. 
R. W. Brown B. F. Jones 

R. E. Cole F. C. Patton 
W. K. Creson C. D. Peterson 
J. B. Fisher R. S. Reed 
Adolf Gelpke W. D. Reese 
C. O. Guernsey F. L. Sage 


J. G. Holmstrom 
M. C. Horine 


E. M. Schultheis 
G. W. Wilson 


Special Committees 
BRAKE COMMITTEE 
B. B. Bachman, Chairman 


David Beecroft E. H. Hamilton 

R. S. Begg M. C. Horine 

T. P. Chase W. S. James 
Burns Dick S. Johnson, Jr. 

H. C. Dickinson Karl Pfeiffer 

C. L. Eksergian T. D. Pratt 

F. K. Glynn S. G. Tilden 

M. N. Halsey A. S. Van Halteren 


ENGINEERING DISPLAY COMMITTEE 
A. G. Herreshoff, Chairman 
ENGINEERING RELATIONS COMMITTEE 
A. G. Herreshoff, Chairman 


G. W. Lewis 
; > - Preble 


David Beecroft 
J. H. Hunt 


INSTITUTIONAL PROMOTION 
COMMITTEE 
T. J. Litle, Jr., Chairman 


H. C. Dickinson C. F. Kettering 


S.A.E. JOURNAL 


MOTOR-TRUCK AND MOTORCOACH 
RATING COMMITTEE 
L. R. Buckendale, Chairman 
B. B. Bachman M. C. Horine 


C. J. Bock Adrian Hughes 
A. K. Brumbaugh J. A. Packard 
H. W. Drake C. A. Peirce 
e. Glynn W. D. Reese 
A. G. Herreshoff E. W. Winans 


A. M. Wolf 
ORDNANCE ADVISORY COMMITTEE 


(In cooperation with the Ordnance Dept., 
U. S. Army) 
H. W. Alden, Chairman 
W. G. Wall, Vice-Chairman 


L. R. Buckendale (Al- H. T. 


ternate for H. W. ternate for Paul 


Alden) Weeks) 
C. J. Bock (Alternate E. F. Norelius 

for G. A. Green) G. A. Round 
G. A. Green A. J. Scaife 
J. E. Hale A. W. Scarratt (Alter- 
A. W. S. Herrington nate for E. A. Johns- 
Robert Insley ton) 


E. A. Johnston Paul Weeks 


SUB-COMMITTEE OF THE 
NANCE ADVISORY COMMITTEE ON 
RUBBER PRODUCTS 
J. E. Hale, Chairman 
L. M. Kubaugh, Alternate 

S. M. Cadwell G. K. Hinshaw 
E. Botts (Alternate) 
K. D. Smith nate ) 


F. L. Haushalter 
(Alternate) 


OVERSEAS RELATIONS COMMITTEE 
United States 
E. P. Warner, Chairman 


H. H. Kelly 
Alvan Macauley 
J. D. Mooney 
G. S. Piroumoff 


W. L. Batt 

B. C. Foy 

P. M. Heldt 

A. W. S. Herrington 


Canada 
J. L. Stewart 
Resident Overseas 


A. A. Adams 
I. K. Black 
S. E. Dithmer 


Bruno Grassi 
D. F. Myers 
P. E. West 
Australia 
James Fielder 
Europe 
J. F. Buss J. J. Ide 
G. D. Boerlage Gustave Joassart 
Peter Carp Gustaf Larson 
A. H. R. Fedden E. C. Rassbach 
Ugo Gobbato Alexander Senkowski 
Maurice Goudard Milos Smejkal 
W. R. Hamer Alex Taub 
Othmar Windberger 


PLACEMENT COMMITTEE 


J. T. Greenlee, Chairman 


J. C. Armer 

G. S. Allin 

R. E. Carlson 

W. B. Ensinger 
A. B. Gardner 

W. S. Howard 
Leo Huff 


Carl Lautz 

H. G. Lyman 

C. C. Merz 
Edward Rossman 
J. P. Seghers 

S. B. Shaw 

C. R. Wells 


STUDENT COMMITTEE 
E. P. Warner, Chairman 


F. K. Glynn Harold Nutt 
R. N. Janeway W. B. Stout 


McDonald (Al- 


S.A.E. ORD- 


R. T. Brown (Alter- 
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Research Committees 
GENERAL RESEARCH COMMITTEE 


G. W. Lewis, Chairman 
B. B. Bachman L. C. Lichty 
D. P. Barnard J. B. Macauley, Jr. 
C. H. Baxley Neil MacCoull 
A. L. Beall C. A. Michel 
H. W. Best Fr. <& Mock 
T. A. Boyd Arthur Nutt 
R. W. Brown C. R. Paton 
H. M. Crane T. B. Rendel 
C. L. Cummins V. P. Rumely 
H. C. Dickinson T. C. Smith 
J. B. Fisher S. W. Sparrow 
J. H. Hunt *, S. Spring 
H. M. Jacklin W. B. Stout 


W. S. James C. F. Taylor 
F. F. Kishline R. R. Teetor 
W. E. Lay W. G. Wall 
B. J. Lemon = M. Wolf 


| 1. te Woolson 


CRANKCASE Olt OILINESS RESEARCH COMMITTEE 


J. B. Macauley, Jr., Chairman 


J. H. Ballard C. M. Larson 
D. P. Barnard K. G. Mackenzi 
Earl Bartholomew D. R. Merrill 

A. L. Beall F. L. Miller 

O. C. Bridgeman H. C. Mougey 
F. C. Burk G. L. Neel; 


A. W. Burwell 

H. A. Everett 

W. H. Graves 

W. M. Holaday J. R. Sabina 

W. S. James B. E. Sibley 

R. V. Kerley R. R. Teetor 
G. A. Zink 


CRANKCASE OIL STABILITY RESEARCH COMMITTEE 


A. W. Pope, Jr. 
T. B. Rendel 
C. G. A. Rosen 


J. B. Fisher, Chairman 


D. P. Barnard K. G. Mackenzie 
A. L. Beall D. R. Merrill 
A. E. Becker H. C. Mougey 
O. C. Bridgeman G. L. Neely 

F. C. Burk F. J. Philippbar 
A. W. Burwell T. B. Rendel 
GO; L. Gm J. R. Sabina 
H. K. Cummings B. E. Sibley 

H. A. Everett T. C. Smith 

S. D. Heron S. W. Sparrow 
R. V. Kerley K. W. Stinson 


J. B. Macauley, Jr. 
J. T. McCoy 


R. R. Teetor 
E. W. Upham 
EXTREME PRESSURE LUBRICANTS RESEARCH 
COMMITTEE 
W. S. James, Chairman 


DIVISIONS 
Automobile Division 
H. C. Mougey, Chairman 
H. C. Dickinson W. S. James 
W. H. Graves J. D. Klinger 
H. M. Northrup 


Axle and Transmission Division 


L. R. Buckendale, Chairman 


E. F. Davis R. P. Lewis 


Bearings Division 
Ernest Wooler, Chairman 
W. T. Murden O. W. Young 


Oils Division 
D. P. Barnard, Chairman 


M. B. Chittick R. R. Matthews 
A. L. Clayden D. R. Merrill 


P. G. Colin F. L. Miller 
F. A. Faville J. A. Moller 
F. L. Garton F. A. Nason 
J. C. Geniesse G. L. Neely 
H. K. Intemann C. R. Noll 

J. H. Krestan W. H. Oldacre 
C. M. Larson R. J. S. Pigott 


W. W. Lowe G. A. Round 

K. G. Mackenzie J.. R. Sabina 

A. G. Marshall B. E. Sibley 
R. Stansheld 
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Operators Division 
T. C. Smith, Chairman 
F. L. Faulkner J. M. Orr 
H. O. Mathews T. L. Preble 
A. M. Wolf 
Truck Division 
A. J. Scaife, Chairman 


W. E. Day W. P. Eddy 


FUELS RESEARCH COMMITTEE 


(Cooperating with the Bureau of Standards, the 
A.M.A., the A.P.I. and the A.S.T.M.) 


J. B. Macauley, Jr., Chairman 


B. B. Bachman W. M. Holaday 
D. P. Barnard W. H. Hubner 
C. H. Baxley W. S. James 
A. L. Beall R. V. Kerley 
A. E. Becker F. F. Kishline 
H. W. Best Neil MacCoull 
pe A. Boyd . R. MacGregor 
. V. Carney F. C. Mock 

H. R. Cobleigh Arthur Nutt 

H. M. Crane J. H. Parkin 
H. K. Cummings T. A. Peck 


C. L. Cummins 

H. C. Dickinson 

W. H. Graves Daniel Roesch 

S. D. Heron J. R. Sabina 

J. B. Hill T. C. Smith 
C. F. Taylor 


A. W. Pope, Jr. 
T. B. Rendel 


HIGHWAYS RESEARCH COMMITTEE 


(Cooperating with the Rubber 
America and the U. S. 


Association of 
3ureau of Public Roads) 


T. C. Smith, Chairman 


B. B. Bachman M. N. Halsey 
C. H. Baxley H. F. Hammond 
David Beecroft A. G. Herreshoff 


C. H. Bolin P. J. Kent 
Clinton Brettell W. E. Lay 

R. W. Brown B. J. Lemon 
Norman Damon A. A. Lyman 
W. J. Davidson T. L. Preble 
H. C. Dickinson V. J. Roper 

R. N. Falge S. J. Williams 
F. L. Faulkner J. F. Winchester 


RIDING COMFORT RESEARCH COMMITTEE 


R. W. Brown, Chairman 


A. C. Bates B. J. Lemon 
H. C. Dickinson N. H. F. Olsen 
Tore Franzen O. A. Parker 
S. P. Hess E. F. Rossman 
W. C. Keys W. G. Wall 

C. F. Lautz E. P. Warner 


COOPERATIVE FUELS RESEARCH 
COMMITTEI 
(Cooperating with the National Bureau of 
Standards, the A.M.A. and the A.P.1.) 


B. B. Bachman W. S. James 


H. W. Best F. F. Kishline 
J. M. Campbell J. B. Macauley, Jr. 
H. R. Cobleigh F. C. Mock 


H. M. Crane Arthur Nutt 
H. C. Dickinson A. W. Pope, Jr. 
W. H. Graves r. C. Smith 


SPECIAL RESEARCH COMMITTEI 
ON MECHANICAL SPRINGS OF THE 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 


N. E. Hendrickson E. W. Stewart 


General Standards Committee* 
J. H. Hunt, General Chairman 


* This committee also acts as the Standardiza 


tion Policy Committee. 


GENERAL STANDARDS COMMITTEE 
(Continued ) 


J. F. Hardecker 
Arthur Nutt 


Aircraft 

Aircraft Engine 

. R. Buckendale Axle & Wheels 

. G. Hughes Ball & Roller Bearings 
larte Cooke Diesel Engine 

. E. Lighton Electrical Equipment 

. D. Herrick Gasoline Engine 

. P. Gilligan Iron and Steel 

. A. Michel Lighting 

E. W. Upham Lubricants 

W. E. John Motorboat & Marine Engine 
M. C. Horine Motorcoach & Motor Truck 
Er. ¥, Faragher Non-Ferrous Metals 

W. C. Keys Parts & Fittings 

G. L. McCain Passenger Car 

W. B. Hurley Production 

E. H. Ehrman Screw Threads 

G. W. Curtis Tractor & Equipment 

F. L. Faulkner Transportation 
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DIVISIONS OF S.A.E. STANDARDS 
COMMITTEE 


AIRCRAFT DIVISION 
J. F. Hardecker, Chairman 


I. M. Laddon, Vice-Chairman 


F. O. Carroll F. G. Gardner 

J. R. Cautley H. L. Haushalter 
C. H. Colvin J. G. Kuhn 

C. F. Cotton C. J. McCarthy 


T. P. Wright 


AIRCRAFT-ENGINE DIVISION 


Arthur Nutt, Chairman 
N. N. Tilley, Vice-Chairman 


S. K. Hoffman 

Robert Insley 

R. P. Lansing 

Ludwig Majneri 
A. S. Menasco 


Opie Chenoweth 
W. F. Davis 

C. S. Fliedner 
R. M. Hazen 


AXLE AND WHEELS DIVISION 


L. R. Buckendale, Chairman 
George Walther, Vice-Chairman 


C.. &: Ach F. P. Hall, Jr. 

G. W. Carlson J. Harold Hunt 

C. L. Eksergian O. A. Parker 
E. B. Ross 


BALL AND ROLLER BEARING DIVISION 


F. G. Hughes, Chairman 
W. L. Batt, Vice-Chairman 


D. E. Batesole F. P. Hall, Jr. 
D. F. Chambers W. A. Mulhern 
L. A. Cummings H. R. Reynolds 
W. R. Griswold E. Wooler 

O. W. Young 


DIESEL-ENGINE DIVISION 


Harte Cooke, Chairman 
E. T. Vincent, Vice-Chairman 


R. C. Chesnutt W. H. Radford 
Cc. L. Cummins M. J. Reed 

Max Hofmann L. P. Saunders 
L. T. Knocke F. G. Shoemaker 
W. A. Parrish H. G. Smith 


ELECTRICAL EQUIPMENT DIVISION 


L. E. Lighton, Chairman 
C. F. Gilchrist, Vice-Chairman 


Azel Ames K. A. Eger 
R. H. Combs P. J. Kent 
R. M. Critchfield E. K. Schadt 


GASOLINE-ENGINE DIVISION 


E. D. Herrick, Chairman 
J. B. Fisher, Vice-Chairman 


J. H. Ballard J. W. Oehrhi 

H. M. Bramberry W. A. Parrish 

C. E. Frudden Max Roensch 

A. W. Lavers H. G. Smith 

A. F. Milbrath J. C. A. Straub 
V. C. Young 


PERSONNEL OF 1938 SAE COMMITTEES 
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IRON AND STEEL DIVISION 


F. P. Gilligan, 


Chairman 


E. F. Davis, Vice-Chairman 


J. R. Adams 

F. T. Bumbaugh 
H. T. Chandler 
A. 'T. Colwell 

A. H. d’Arcambal 
3. H. DeLong 

N. L. Deuble 

H. J. Fischbeck 
H. W. Graham 
A. J. Herzig 

G. F. Jenks 


J. B. Johnson 


—_ 


li. B. Knowlton 
F, E. McCleary 
John Mitchell 

J. G. Morrow 
H. T. Morton 
J. H. Nead 

R. B. Schenck 
P. J. Smith 

E. W. Upham 
J. M. Watson 
T. H. Wickenden 
Henry Wysor 


LIGHTING DIVISION 


C. A. Michel, Chairman 
R. E. Carlson, Vice-Chairman 


H. H. Allen 
A. W. Devine 
R. N. Falge 
R. W. Johnson 
P. J. Kent 


W. F. Little 

G. W. Keown 
V. J. Roper 

A. N. Taylor 
Sidney Williams 


LUBRICANTS DIVISION 


E. W. Upham, Chairman 
H. C. Mougey, Vice-Chairman 


Eugene Ayres 
Sydney Bevin 
W. G. Clark 
A. L. Clayden 
Harte Cooke 
E. F. Davis 
C. E. Earle 

F. L. Faulkner 
J. B. Fisher 
C. E. Frudden 
J. G. Gemiesse 
F. K. Glynn 
M. D. Gjerde 
H. C. Gooch 
W. H. Graves 
L. B. Helm 
W. S. James 
R. V. Kerley 
F. F. Kishline 


H. B. Knowlton 
C. M. Larson 

B. O. Lewis 

R. P. Lewis 

L. C. Lichty 

W. W. Lowe 

K. G. Mackenzie 
A. G. Marshall 
G. M. Maverick 
Elmer McCormick 
Gordon McIntyre 
G. L. Neely 

H. M. Northrup 
F. J. Philippbar 
D. G. Proudfoot 
G. A. Round 

W. A. P. Schorman 
B. E. Sibley 

J. L. Stewart 


MOTORBOAT AND MARINE-ENGINE DIVISION 


W. E. 


T. F. W. 
H. E. Fromm 
A. W. Hagan 


John, Chairman 


Meyer, Vice-Chairman 


F. T. Irgens 
R. Karey 


Richard Wastcoat 


MOTORCOACH AND MOTOR-TRUCK DIVISION 


M. C. 


Horine, Chairman 


Adolf Gelpke, Vice-Chairman 


C. O. Ball 

L. R. Buckendale 
W. K. Creson 

J. B. Fisher 

C. O. Guernsey 
L. P. Kalb 


C. D. Peterson 
R. S. Reed 

W. D. Reese 
F. L. Sage 

H. E. Simi 

T. C. Smith 


NON-FERROUS METALS DIVISION 


P. V.8 


aragher, Chairman 


W. H. Graves, Vice-Chairman 


C. H. Calkins 
D. L. Colwell 
W. A. Cowan 
J. B. Johnson 
L. M. Long 

ae 


PARTS AND FITTINGS DIVISION 
W. C. 
Elmer McCormick, 


W. L. Barth 
Arthur Boor 

A. T. Colwell 
G. L. McCain 
H. M. Northrup 


F, ¢ 


C. R. Maxon 

H. C. Mougey 

J. V. O. Palm 

E. W. Upham 

x. =. Weiss 
H. Wickenden 


Keys, Chairman 
Vice-Chairman 


Arthur Nutt 
J. E. Padgett 
W. R. Spiller 
William Wagstaff 
J. J. Wharam 

>. Whittington 
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PASSENGER-CAR DIVISION 
G. L. McCain, Chairman 

F. F. Kishline, Vice-Chairman 
G. B. Allen H. M. Northrup 
W. L. Barth E. H. Smith 
R. E. Cole K. M. Wise 
G. A. Delaney J. J. Wharam 


PRODUCTION DIVISION 


W. B. Hurley, Chairman 
R. B. Haynes, Vice-Chairman 


C. A. Borton W. P. Michell 

J. E. Hacker E. N. Sawyer 

W. H. McCoy E. R. Smith 
D. A. Wallace 


SCREW THREADS DIVISION 
E. H. Ehrman, Chairman 

Earle Buckingham, Vice-Chairman 

Arthur Boor 

E. J. Bryant 


G. Carvelli 

G. S. Case 
C. T. Doman 
TRACTOR AND EQUIPMENT 


G. W. Curtis, Chairman 
W. H. Worthington, Vice-Chairman 


R. C. Chesnutt E. F. Norelius 

J. M. Davies C. D. Peterson 

O. E. Eggen Lester Pfost 

J. S. Erskine R. M. Schaefer 

S. W. Gray W. F. Strehlow 
William Lowther Benjamin Van Zee 


DIVISION 


TRANSPORTATION DIVISION 
F, L. Faulkner, Chairman 
F. K. Glynn, Vice-Chairman 
O. A. Axelson H. O. Mathews 
Clinton Brettell J. M. Orr 
W. J. Cumming H. E. Oszman 
H. R. Holder E. S. Pardoe 
Adrian Hughes T. C. Smith 
A. A. Lyman M. F. Steinberger 
PATENTS COMMITTEE 
J. H. Hunt, Chairman 


G. C. Arvedson M. W. McConkey 


COMMITTEE ON METHODS OF EXPRESS- 
ING LIMITS AND TOLERANCES 
Earle Buckingham, Chairman 


E. H. Ehrman C. W. Spicer 


STANDARDIZATION POLICY COMMITTEE 


(See General Standards Committee) 





Memorial Committees 
MEMORIAL MEDAL BOARD OF 
AWARD 
C. F. Taylor, Chairman 
O. C. Bridgeman S. D. Heron 


MANLY 


AWARDS 
1928 S. D. Heron Rex B. Beisel 
1929 No award ” A. Lewis Mac- 
1930 O. C. Bridgeman 934 Clain 
1931 No award F. M. Thomas 
1932 F. L. Prescott 1935 G. E. Beardsley, 
1933 A. H. Roy Fedden Jr. 


1936 R. W. Young 


WRIGHT BROTHERS MEDAL BOARD OF 
AWARD 
S. J. Zand, Chairman 
H. J. E. Reid 
AWARDS 
1928 C. H. Havill 
1929 R. H. Upson 


Carleton E. Stryker 


Rex B. Beisel 
A. Lewis Mac- 


1930 T. P. Wright 1934 Clain 

1931 S. J. Zand F. M. Thomas 

1932 E. P. Warner 1935 William Little- 
wood 


1933 E. N. Jacobs 

; (J. K. Ball 

1936 . P. Laudan 
R. J. Minshall 


S.A.E. JOURNAL 


Representatives on Other 
Organizations and Committees 
ADVISORY BOARD OF THE GOVERN- 


MENT TECHNICAL COMMITTEE ON 
LUBRICANTS AND LIQUID FUELS 


C. F. Kettering 


AMERICAN BUREAU OF WELDING 
E. J. W. Ragsdale 
AMERICAN COMMITTEE ON THE MARK- 
ING OF OBSTRUCTIONS TO AIR 
NAVIGATION 
G. W. Lewis 
AMERICAN DOCUMENTATION INSTITUTE 
H. K. Cummings 
AMERICAN FOUNDRYMEN’S 
ASSOCIATION 
ALLoy Cast IRON COMMITTEE 
F. E. McCleary 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 
RESEARCH COMMITTEE ON CUTTING OF METALS 


W. H. McCoy 
F. W. Cederleaf (Alternate) 
AMERICAN SOCIETY FOR TESTING 
MATERIALS 


CoMMITTEE AI ON STEELS 


F. P. Gilligan 


SUBCOMMITTEE VIII on StrEeEL CASTINGS 


F. P. Gilligan 


XIX on SHEET STEEL AND 


SHEETS 


SUBCOMMITTEE 
STEEL 


J. M. Watson 
CoMMITTEE’ A2 ON Cast IRON AND SUBCOMMIT- 
TEE XVIII on 
F. E. 


AUTOMOTIVE CASTINGS 


McCleary 


CoMMITTEE AZ ON MALLEABLE CASTINGS 


H. T. Chandler 


CoMMITTEE B2 ON Non-FerRRous METALS AND 
ALLoys 
W. H. Graves 
CoMMITTEE B6 on Die-Cast METALS AND 
ALLoys 
D. L. Colwell 
CoMMITTEE B7 on LicgHt METALS AND ALLOYS 


P. V. Faragher 


D2 on PETROLEUM PRODUCTS AND 
LUBRICANTS 


H. C. Mougey 


COMMITTEE 


D11 on RusBeER Propucts 


F. W. Sampson 


CoMMITTEI 


XI on CHEMICAL ANALYSIS OF 


RuBBER PRODUCTS 


SUBCOMMITTEE 


F. W. Sampson 


SUBCOMMITTEE XVII on RUBBER PRODUCTS FOR 
ABSORBING VIBRATION 
F. W. Sampson 
SUBCOMMITTEE XX ON ADHESION ‘TESTS 


F. W. Sampson 
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CoMMITTEE E1-SECTION ON TENSION TESTING 


F. P. Gilligan (Alternate) 


CoMMITTEE E3 ON CHEMICAL ANALYSIS OF 


METALS 
 R. 


Adams 
AMERICAN STANDARDS ASSOCIATION 
STANDARDS COUNCII 


F. K. Glynn A. M. Wolf (Alternate) 


STANDARDS COMMITTEI 


A. M. Wolf (Alternate) 


MECHANICAL 
F. K. Glynn 
AMERICAN SOCIETY OF SAFETY 
ENGINEERS 
J. W. Lord 


AMERICAN TRANSIT ASSOCIATION 
Motor Bus Division 
CoMMITTEE 


DEVELOPMENT OF Bus EQuIPMENT 


C. O. Guernsey A. J. Scaife 


CoMMITTEE 


H. L. Debbink 


MAINTENANCE OF Bus EQuIPMENT 


E. W. Stock 


ARMY AND NAVY JOINT STANDARDS 


CONFERENCES 

ig F. Hardecker 
AUTOMOTIVE EDUCATIONAL 

COMMISSION 


EDUCATION 
New York Ciry 


Tilden 


Apvisory BoAaRD ON INDUSTRIAI 
OF Boarp oF EpucarTIon, 
Ss. G. 


ENGINEERING FOUNDATION 


IRoN ALLoys RESEARCH COMMITTEE 
T. H. Wickenden 
FEDERAL SPECIFICATIONS BOARD 


COMMITTEE ON STORAGE BATTERIES 


L. E. Lighton 
GUGGENHEIM MEDAL BOARD OF 
JUDGES 


C. H. Chatfield lr. N. Joyce* 
G. W. Lewis 


JOINT A.S.M., A.S.T.M., AND S.A.E. COM- 
MITTEE ON DEFINITIONS OF HEAT 
TREATMENT TERMS 

E. F. Davis G. L. Norris 


R. B. Schenck 


NATIONAL RESEARCH COUNCIL 


RESEARCH BoarpD 


B. B. Bachman ae os 


HIGHWAY 


Smith 


Apvisory CoMMITTEE OF HiGHway RESEARCH 


30ARD 


A. J. 


Schamehorn 


AND INDUSTRIAL DivISION 


Carl Breer 


ENGINEERING 
Arthur Nutt 
NATIONAL SAFETY COUNCIL 
GREATER New YorK SAFETY CONFERENCE 
David Beecroft 
RADIO MANUFACTURERS ASSOCIATION 


CoMMITTEE FOR REDUCTION OF RADIO 
INTERFERENCI 


J. T. Fitzsimmons P. J. Kent 
L. H. Middleton 


* Term expires May 1, 1938. 
+ Term expires July 1, 1928. 





Reports of Committees 


Meetings Committee Report 


HE following meetings, National, National- 

Regional, and Section-Regional, exclusive of 
regular Section meetings, comprise the meetings 
program of the Society for the 1937 administra- 
tive year, the period extending from the close 
of the 1937 Annual Meeting to the close of the 
1938 Annual Meeting. 





previous years, was repeated at the 1938 An- 
nual Meeting, giving to various companies the 
opportunity to exhibit their products and to dis- 
seminate technical information to the engineers 
attending the Annual Meeting. 

The Meetings Committee has encouraged the 
holding of Regional meetings during 1937, as 
reported under the work of the Sections Com- 
mittee. Unusually fine cooperation has been re- 





No. of No. of 

Meeting Place Date Sessions Papers Attendance 
Aeronautic Washington, D.C. March 11-12 7 16 263 
Transportation* Baltimore, Md. April 15-16 6 II 223 
Tractor Peoria, Ill. April 21-23 4 6 343 
Summer White Sulphur 

Springs May 4-9 14 31 614 

Tractor* Akron, Ohio Sept. 15-17 6 9 281 
Transportation* Chicago, Ill. Sept. 29-Oct. 1 5 6 314 
Fuels and 

Lubricantst Tulsa, Okla. Sept. 30-Oct. 1 6 II 95 
Aircraft 

Production Los Angeles Oct. 7-9 7 15 629 
Annual Dinner New York City Oct. 28 I I 1028 
Transportation* Newark, N. J. Nov. 9-10 4 7 315 
Transportation* San Francisco Nov. 18-19 7 10 170 
Production Flint, Mich. Dec. 8-10 6 II 425 
Annual Detroit Jan. 10-14 18 32 


*Section Regional 
tNational Regional 





The Meetings Committee was in charge of 
general arrangements for the Annual Meeting 
and the Summer Meeting, and the technical 
sessions at these mectings were handled mainly 
by the Professional Activities. The Annual Din- 
ner was under the general supervision of the 
Meetings Committee, with the assistance of a 
special Dinner Committee to take care of details. 

The Engineering Display, which has been 
held in connection with the Annual Meetings in 


Membership Committee Report 


HE year 1937 showed a growth in member- 

ship commensurate with the increased activ- 
ities of the Society, as evidenced by the figures 
submitted below: 








1936 1937 
(as of (as of 
Dec. 31) Dec. 31) 
Members 2,779 2,963 
Associates 1,337 1,451 
Juniors 355 423 
Foreign Members 377 392 
Service Members. go 87 
Departmental 
Members 3 5 
Affiliate Members 71 76 
Additional Affiliate 
Member _ Repre- 
sentatives 31 37 
5,043 55434 
Enrolled Students 304 433 
5,347 5,867 


The peak for the past seven years has been 
reached in the number of applications received, 
which is the result of the diligent work and 
hearty cooperation of the National and Section 
Membership Committees. 

Student enrollment shows a 
crease over the previous year. 

The Membership Committee takes this oppor- 


substantial in- 


February, 1938 


ceived from the Sections during the past year in 
connection with the National and Re- 
gional meetings held in their respective terri- 
tories. The Meetings Committee takes this op- 
portunity to thank the Baltimore, Chicago, 
Cleveland, Detroit, Metropolitan, Northern Cali- 
fornia, Northwest, Oregon, Southern California 
and Washington Sections for their assistance. 


various 


—H. W. ALpEN, Chairman 


tunity to express its sincere appreciation to the 
Sections and to the individual members of the 
Society who have assisted in the work and made 
this growth possible. 


—A. L. 


BEALL, Chairman 
Publication Committee Report 
Publication Committee, with the co- 


HE 

Peo athe of special committees of volunteer 
readers representing each of the activities of the 
Society, during the past year has maintained a 
high quality in the papers selected for printing. 

During the calendar year of 1937, 932 pages 
of text and 637 pages of revenue advertising 
were published in the JournaL. Of the text 
pages, 625 or approximately 67 per cent con- 
sisted of papers and discussion; 596 of these 
pages were published in the Transactions Sec- 
tion. During the preceding year, 1936, 910 
pages of text were published, of which 563 or 
62 per cent consisted of papers and discussions. 
The increased number and scope of the regional 
and general meetings of the Society in 1937, as 
compared to 1936, developed a larger number 
of papers and accounts for the larger proportion 
of pages devoted to formal papers and discus- 
sions. In 1936, there were published 596 pages 
of revenue advertising. 

Seventy-nine complete papers, some with dis- 
cussion, and one discussion printed separately, 
were published during the year 1937. In addi- 
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tion, there were published three special articles, 
all of which dealt with technical problems. 

In addition, 214 pages of the JouRNAL were 
devoted to printing for purposes of record, brief 
abstracts of all papers presented at the various 
general and Section meetings of the Society. 
This practice was begun immediately following 
the 1934 Semi-Annual Meeting and is being 
continued as a regular part of the JouRNAL 
program. 

Transactions 

Transactions of the Society were brought up 
to date by publication about the middle of Feb 
ruary of Volume 31 covering the year 1936. In 
this volume there were 538 pages. It contained 
63 complete papers and discussions and one dis- 
cussion printed separate! 

Volume 31 was sold to members for $2, the 
charge being entered upon the bill for annual 
dues. 

Roster 


The SAE Roster for 1937 contained the same 
number of pages as the 1936 edition, names of 
members on our Reserve Membership List hav- 
ing been omitted. 

The Roster for 1938 will be issued about the 
middle of February and will be similar in all 
respects to last year’s book. 

—Joun H. Hunt, Chairman 


Research Committee Report 


GROWING number of research undertak- 

ings and increased activity on some of the 
continued projects during the past year have 
occasioned the holding of over 70 formal com- 
mittee and group meetings, for which minutes 
were prepared, and numerous other informal 
group conferences. Only the highlights of the 
year’s accomplishments in the Society’s research 
are touched upon in this report. 


Crankcase Oil Oiliness 


The term “oiliness” has been defined and 
consideration given to terminology in connec- 
tion with wear and seizure measurements. 

Work has continued on the program of en 
gine tests to determine whether or not it is 
possible to show an advantage in the use of 
oiliness agents as an addition to mineral oil 
under engine operating conditions. The tests 
are being conducted on two test oils prepared 
under the direction of the Committee, a mineral 
oil and the same oil compounded with sperm 
oil. About one-third of the participating lab- 
oratories have reported and the results are being 
analyzed. 

In the formulation of a future program con- 
sideration is being given to a proposal involving 
the application to wear tests of the supercharged 
C.F.R. Engine with wet-liner cylinder. 


Crankease Oil Stability 


Thirteen laboratories are cooperating in a 
series of stability tests on oils suitable for both 
automobile and aircraft use, the majority being 
commercial oils on which service data are avail- 
able. The samples are identified by code num- 
ber only, and the results will be reported in 
accordance with a uniform method of reporting 
adopted by the Committee. 


Extreme-Pressure Lubricants 


During the past year the production by the 
Highway Trailer Co. of a third lot of the SAE 
Extreme-Pressure Lubricants Testing Machines 
was authorized by the Extreme-Pressure Lubri- 





48 


cants Research Committee to meet a current 
demand, and 14 individual orders received ap- 
proval by the Executive Committee. These 
machines have recently been delivered, bringing 
to 45 the total number of machines now in use. 

At its May meeting the Committee adopted, 
as a tentative standard method, a revised pro- 
cedure for operating the machine, and inaugu- 
rated a cooperative program of tests on three 
lubricants to check the performance of the 
second lot of 10 machines with the first lot of 
21. The analysis of results received to date is 
in progress. 

The subcommittee on procedure for wear 
tests, by action of the Committee, was enlarged 
and instructed to collect and analyze wear data 
on extreme-pressure lubricants obtained both in 
service and on test machines. An appeal was 
circulated to 177 prospective sources of such 
data; 132 replies have been received, 25 of 
which represent useful contributions. A prelim- 
inary study of these data is now in progress as 
the first step in the preparation of a complete 
committee report. 

Twenty-two motor-vehicle operators have re- 
sponded to an invitation to participate in a 
study of the stability of extreme-pressure lubri- 
cants as regards their tendency to change or 
break down in service. Samples of various 
kinds of extreme-pressure lubricants, in differ- 
ent types of service, used in many types of 
vehicle are being collected from the participat- 
ing operators and arrangements have been made 
for a cooperative program with the special sub- 
committee delegated to study corrosion of ex- 
treme-pressure lubricants. 


Front-Wheel Alignment 


The Front-Wheel Alignment Research Com- 
mittee at its January 1937 meeting voted to 
discontinue its collection and dissemination of 
motor manufacturers’ yearly wheel-alignment 
specifications because it is believed that this 
service is now being adequately handled by 
other agencies. 

The Committee has continued its cooperation 
with the Highways Research Committee in 
formulating the wheel-alignment phase of the 
recommended procedure for motor-vehicle in- 
spection, particularly in developing a recom- 
mended procedure for inspection of the steering 
mechanism. 

Highways Research 


Pursuing the policy that the Society lend its 
support to the programs of existing agencies 
now engaged in organized studies of the causes 
of accidents rather than plan independent and 
unrelated research, the Highways Research Com- 
mittee was authorized early in the year to par- 
ticipate in a study of fleet accident data—a co- 
operative project with the Highways Research 
Board of the National Research Council, the 
National Bureau of Public Roads, and the Har- 
vard University Bureau for Street Traffic Re- 
search—to determine whether these accident 
data furnish an adequate basis on which to 
arrive at proximate accident causes as related 
to vehicle design, construction, maintenance and 
operation. A preliminary survey of accident 
data recorded by eight fleet operators was cov- 
ered in a report approved by the Society’s 
Council as a contribution by the Society to the 
work of the Highways Research Board. 

A subcommittee on trailer couplings has com- 
pleted its work and as a result of almost two 
years of research, conducted with the coopera- 
tion and with the practically unanimous ap- 
proval of the trailer manufacturers and users in 
the United States, has developed Recommended 
Safety Features Involving Trailer Couplings 
which has been submitted to the members of 
the Highways Research Committee for consider- 
ation and comment. 


Ignition 


The presentation at the Society’s 1937 Sum- 
mer Meeting of the report, “An Investigation of 
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Mica Spark Plugs,” by M. F. Peters, H. K. King 
and J. P. Boston, and an accompanying report, 
entitled: ‘Electrical Character of the Spark Dis- 
charge of Automotive Ignition Systems,” closes, 
so far as the Committee and the Society are 
concerned at present, the spark plug investiga- 
tion conducted at the National Bureau of Stand- 
ards under the guidance of this Committee. 

Two subcommittees have studied specifica- 
tion requirements of high-tension ignition cable 
for road vehicles and aircraft engines, respec- 
tively, and presented to the Committee prelim- 
inary drafts of proposed performance specifi- 
cations. 

The work of a special subcommittee on 
method of test for rating road vehicle spark 
plugs has progressed sufficiently to justify the 
exchange of results between cooperating mem- 
bers. 

Riding Comfort 


In an effort to clarify the diversified opinions 
concerning the question of research on ways 
and means for measuring the relation of seat 
cushions to riding comfort, arrangements have 
xeen made for the preparation of a series of 
articles reviewing and bringing up to date the 
present status of riding-comfort measurements 
as affected by seat cushions. These articles will 
cover academic theory, practical requirements of 
motor car manufacturers, and a review of the 
situation abroad, and will be accompanied by a 
bibliography. 

It is the hope of the Committee that pro- 
vision can be made for presentation of these 
reports at a suitable session of a national meet- 
ing of the Society. 

Through the courtesy of Prof. J. M. Nickelson 
and Prof. W. E. Lay and the financial sponsor 
of seat cushion research work being conducted 
at the University of Michigan, an advance con- 
fidential report of the work in progress was 
made available to the Riding Comfort Research 
Committee. 

Textile Research 


The need for controlling shade variations in 


automobile trim cloth was brought before the 
General Research Committee early in 1936 and 
a special committee was delegated to investi- 
gate the need for research on this subject. As 
an outgrowth of the informal activities of this 
committee a series of joint meetings were held 
of the representatives of the automotive indus- 
try, represented through the Society, and mem- 
bers of the Textile Foundation and National 
Association of Wool Manufacturers. The tex 
tule industry, now more keenly aware of the 
importance of the problem, has taken steps to 
carry out the required research to improve the 
general situation. 


Aircraft Engine Lubricants 


The Society’s Fuels and Lubricants Activity 
Committee at an informal meeting held on 
March 11, 1937, considered the possibility of 
offering some assistance through a committes 
in improving the present chaotic situation rela- 
tive to aircraft lubricants, involving a multitude 
of difficulties and conflicting ideas, attitudes and 
requirements. Following general discussion, an 
informal group was delegated to investigate and 
report on the problems which could properly 
be investigated by such a committee, there 
being no intention to duplicate but rather to 
cooperate with, and supplement the work of, 
the National Advisory Committee for Aeronau- 
tics and the National Bureau of Standards in 
this field. 

The preliminary survey and work of the 
informal group having indicated that worth- 
while work can be accomplished within the 
Society’s organization on the subject of aircraft- 
engine lubricants, the General Research Com- 
mittee, upon recommendation of the Fuels and 
Lubricants Activity and Aircraft Engine Activ- 
ity Committees, authorized the establishment of 
such a research committee. 





Accordingly, the 
Aircraft-Engine Lubricants Research Committee 


Vol. 42, No. 2 


will hold its organization meeting during th 
Society's 1938 Annual Meeting. 


Universal Test Engine 


In cooperation with the interested research 
committees of the Society, the Waukesha Motor 
Co. has developed a crankcase for a prototype 
single-cylinder aircraft engine which was ex 


hibited at the Summer Meeting. At that time 
a volunteer group met to offer suggestions for 
completing the design of a cooperative universal 
single-cylinder test engine, and a special design 
committee continued to assist in ecuring com 
ments on the proposed design, and to embody 
all desirable changes in a series of revised la 

outs. Information concerning the unit was di 

seminated among the members of all interested 
committees, and the Waukesha Motor Con 

pany was urged to go into production on the 
basis of the fourth design revision. Five unit 
are being built on the basis of orders received 
to date. 


Cooperative Fuel Research 


The work of the Cooperative Fuel Resear 
Committee has been departmentalized into 
“Sections” as the first step in a plan of reor 
ganization. The following Sections are now 
functioning under the C.F.R. Committee: Auto- 
motive Diesel Fuels, Aviation Fuels, Fuels Sur 
vey, Motor Fuels, Motor Survey, and Non 
Petroleum Fuels. 

The C.F.R. Committee recently approved an 
application to accept sponsorship of the work 
of the Volunteer Group on C.l. Fuel Research, 
and has accordingly formed an Automotive 
Diesel Fuels Section. 

The Aviation Fuels Section has continued 
work on the full-scale detonation and labora 
tory detonation projects, and undertaken a 
gram of vapor lock research. The 
engine manufacturers hav 
gram of full-scale engine testing of fuels in the 
high-octane bracket to investigate the apparent 
depreciation by the multi-cylinder engine of ref 
erence fuels without lead, and the stabilizing 
effect of lead in these reference fuels blended 
with 1, 2 and 4 cc. of lead, respectively. In it 





present program, as in previous work, the Com 
mittee has the cooperation of the Bureau of 
Aeronautics of the Navy Department, the Arn 
Air Corps Materiel Division, and the Nationa 
Research Council of Canada. Cooperative lab 
oratory tests have been made on the test and 
reference fuels used in the full-scale work, and 
individual laboratories have contributed report 
covering independent experimentation with 
percharging, instrumentation, and interpretati 
of results. 

A report summarizing the previous work or 
aviation vapor lock was prepared | I 
tional Bureau of Standards as the first phase of 




















the program intended to reveal the causes 
vapor lock and to determine what change 
fuel system design wili avoid this difficult 

The Committee’s repres as a second 
step in the program, have visited the plants of 
Douglas, Lockheed, North An an, Vult 
Consolidated, and Boeing, where, through th 
cooperation of the Air Corps and the Bureau 
Aeronautics, all available information w 
nished to the Committee in ing t 
vey of fuel systems in exi del 
planes and in those which will r ti 
in the next few Similar in 
were made at the Air Station at S 
Diego. Information gathered in thi 
will provide the necessary basis for actual 
oratorv work in advance of a season of 9 
testing next summer. 

The Committee has continued its cooperativ 





agreement with the National Bureau of Min 
whereby the Bureau compl lvsi 


data collected by the Committee in a nationa 






motor gasoline survey, and issues a semi-annual 
report in mimeographed form covering the win 
ter and summer gasolines sold 
country. 
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The work of the Fuels Survey Section has 
recently been expanded to include foreign motor 
fuels, and both domestic and foreign aviation 
fuels. Committee organization tor handling this 
expansion of program has been worked out, 
and plans for program are being considered. 

The foremost undertaking of the Motor Fuels 
Section during the past year has been a com- 
prehensive study of the problem of correlation 
between car performance on the road and knock 
ratings made in the laboratory. In preparation 
for this work, an analysis was made of all 
available road test data on cars of 1934, 1935, 
and 1936 models. Coordinated programs of lab- 
oratory and road test work were carried out 
individually by the members of the C.F.R. Com 
mittee and its sections in cooperation with the 
Automotive Survey Committee of the American 
Petroleum Institute, covering a wide range of 
both winter and summer fucls. The results of 
this work to date are covered in two papers 
presented at the Society’s 1938 Annual Meeting: 
“C.F.R. 1937 Road Knock Tests” by T. A. 
Boyd, and “Effect of Test Conditions on Fuel 
Rating, C.F.R. Report” by A. E. Becker. In this 
undertaking, the Committee has had the co 
operation of a committee of the Institution of 
Petroleum Technologists working with British 
cars and British fuels. 

Data made available through this study are 
being used as the basis for determining labora 
tory procedure which will correlate with road 
results obtained. 

The Section has continued its study of factors 
affecting knock rating and investigated possible 
modifications in the C.F.R. knock testing engine 
and equipment with a view to further perfecting 
the test unit and procedure. 

The Motor Fuels Section has continued to 
provide an opportunity twice yearly for all 
C.F.R. Engine owncrs, both domestic and for- 
eign, to check their results on the C.F.R. En 
gine with the average of knock rating tests 
made by the members of the Exchange Group. 
Sixty-seven non-member laboratories _ partici- 
pated in the last series of tests. 

Tentative specifications for certifying the purity 
of the primary reference fuels, iso-octane and 
normal heptane, based on an investigation at the 
National Bureau of Standards, have been adopted. 

As a result of the cooperative survey made a 
year ago, the Motor Survey Section revised its 
testing technique for obtaining the octane re- 
quirements of cars on the road and for deter- 
mining vapor handling capacity, and has just 
completed, in cooperation with the A.P.I. Auto- 
motive Survey Committee, a survey of 1937 
models. An analysis of the data obtained has 
been made at the National Bureau of Standards, 
and the results will be summarized in a state- 
ment shortly to be released to the press. Simul- 
taneously with this release, more complete 
reports will be sent to each automobile manu- 
facturer whose products were included in the 
survey with a decoding of results to each manu- 
facturer on his own products only. 

The C.F.R. Committee has approved the pres 
entation at the Society's 1938 Annual Meeting 
of a summary report covering the progress on 
the motor survey work during 1937. 

The Non-Petroleum Fuels Section, which has 
taken over the program of the former C.F.R. 
Subcommittee on Alcohol Gasoline Blends, has 
had no active projects during the past year. 

G. W. Lewis, Chairman 


Treasurer's Report 


OR the third successive year the Society has 
shown a most creditable unexpended income 
after a period of four previous years of deficit. 
For the fiscal year ended Sept. 30, 1937, the 
unexpended income was $22,998.95. The 


anticipated unexpended income by the budget 
was $11,955.00 so that the final figure was 
$11,043.95 better than the budget estimate. 
This creditable showing was due largely to 
increased membership which brought increased 


REPORTS OF COMMITTEES 


dues, increased initiation fees and, indirectly, 
advances in other items of revenue. As a con- 
sequence, actual income was some $19,000.00 
above the budgeted income. 

On the expense side actual expenses exceeded 
budget estimates by some $8,000.00. Expanded 
Engineering Relations Committee activities, 
money for which became available by outside 
grants to the Society subsequent to the setting 
up of the 1936-37 budget, were primarily re- 
sponsible for this $8,000.00 expended in excess 
of budget. 

The figures at the top of the next column 
show in brief this past year’s actual operations 
as compared with the budget and the figures fer 
the previous year: 
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Income Expenses 
1936-37 Actual $267,616.24 $244,617.29 
1936-37 Budget 248,500.00 236,545.00 
1935-36 Actual 235,079.22 222,872.81 


The comparative balance sheet and incom« 
and expense statements as of Sept. 30, 1937, 
which are a part of this report show in detail 
the Society’s finances as of that date. 

The investment portfolio of the Society wa 
increased by $22,721.25 during the fiscal period, 
its total book value on Sept. 30, 1937, being 
$207,607.76. The actual market value of 
these securities on the same date was $8,085.99 
above their book value. 

Davin Beecrort, Treasurer 





BALANCE SHEET AS OF SEPTEMBER 30, 1937 


Assets 











REM Se m.caistein Sick dukes «a sip amate 4S Sk x LCS oc ee ak ce a eee -$ 39,565.01 
PE SERRRIIS as o5oa6 pS ods skated SanGecarekkie ve eee 5,833.46 
NNR Secale cca hiss 9:0 salen MD nie sh vine hae PSE Re = aS ee ae ee *207,607.76 
pene nemeniek dan S55. 5 6 iad ksi ae books ce eee ee oe 2,509.80 
OE MET GE TC CRI aS eee, ME Mes ENTS AS 806.80 
eS Sn a One ee meinen Se Cys oes OS aly 1,009.00 
Items Paid in Advance, Charges Deferred.................0cccceccccecceces 8,363.11 

WN OORN 6 5nkk fc kweald.: (sc daakGanecu-eeet eee emetic a eee $265,685.94 

Liabilities and Reserves 

RCRD NOR 5.5 5:5 aS. dink An oeRas kaos eae ee, ae ae ee $ 3,842.09 
National Dues and Miscellaneous Items Received in Advance............... 19,408.18 
Reserves Set Aside for Anticipated Expenses..................0....0000eee 8,466.77 
IE MRS, Adis Fanos Civics goalie cade Bike dae eb sO ae se 210,969.95 
PRL: MRE SII 5 av iptig aon Runa ecn a alec AE ea se Pa ee 22,998.95 

Tora, Laapeuavins atte OOMONES 6a soins s 55 ck ib eels oenkdl occa $265,685.94 

* Book Value (Market Value Sept. 30, 1937—$215,693.75). 
INCOME AND EXPENSE AND BUDGET COMPARISON 
TWELVE MONTHS, ENDING SEPT. 30, 1937 
Oct. 1, 1936 to 
Income Sept. 30, 1937 Budget 

a re irl ree $ 78,437.80 $ 75,000.00 
PUN II 8 55s cosy sh sauna nes wo Gi hid alls ole ta ee 13,400.00 11,000.00 
ee Se SU sc cada nea ceeds ae eases 7,683.61 7,000.00 
EE TINO, si ssc ss cinwh sotuen di dekh eaeee 16,875.00 7,500.00 
rere Ores ar mae 116,870.00 120,000.00 
POU = TROROOES, | 5 55 i.o 6 00.6.0 ds ninen dha areeeee nes eowe 6,675.00 6,000.00 
Miscellaneous Sales TT Ie MTR oes ter eae GA 23,144.88 22,000.00 
OEE Ny TURE OE OMNIS id ox nics vio cans ccncdvadsswawns saben ee - sxeremass 
Unmeed Tertrem wr Sections TMOG oxi. os cis ss cans cedeeecds keawe Lee © Gallas 

A NE i od Kinin oss 6 ard see bn aoe Kee . .$267,616.24 $248,500.00 

Expenses 

eer ee en En Ee Ee ee $ 18,148.74 $ 15,785.00 
OE re ee ra? oe att Sima emery SET a Ae 8.142.55 7,975.00 
rrr es eae eee mee Oe ee 18,460.03 47,150.00 
IN til 2% a5 5 chs Gate h lamn tein eae neta bom, ea ee ee 7,178.49 9,080.00 
ee SECRETE MOTE CORD A ee Sn Ae 1,007.65 1,500.00 
EP ee Se Eee errr bere arts Fe tel ds 20,032.40 18,360.00 
DA INIRE UURRRNI hk acid, waccbanmy Kaawebebeeen 1,231.32 3,000.00 
PN SERN os ss Sino hdd eee .clewoae ea ewk eee 392.18 300.00 
DN DNR ok k rab tess haem emaaneee eee 12,234.69 11,750.00 
RENN III og. s,s 0k a o> ng id's vinnie aes 6 Se ea ee 32,649.35 31,640.00 
RN BIE, Soa 5 AN win a'e Wik oo 0.6'e eek een deen 1,151.89 1,550.00 
NN I Scorn aie eid Le wind hee ee aah RR ee 9,796.54 9,310.00 
Re eee Cert re Terror eee te pe ee 75,258.47 79,145.00 
en ee ee Te er ran BRO: vo fallicetinus 

EN . TI ig iis 5 a does en ge es steer ks ee ae $244,617.29 $236,545.00 
Mee Dmegeecte Tnesne: csa.0 coined Sehidass os bowen 22,998.95 11,955.00 
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Sections Committee Report 


6 bee: year 1937 has been one of progress and 
accomplishment for the 22 Sections of the 
Society. In addition to 170 regular Section 
meetings, many Sections participated in the 
various National and Regional Meetings spon- 
sored by the Society, and gave freely of their 
cooperation. 

A survey of the topics discussed at the regular 
monthly meetings of the Sections during the 


calendar year shows the following general 

subjects: 
Passenger Cars 28 
Aeronautics 22 
*General renee 21 
Trucks, Buses and Railcars 17 
Diesel Engines 16 
Trafhic and Safety : 15 
Transportation and Maintenance 15 
Fuels and Lubricants 10 
Materials (automotive) 7 
Parts and Equipment 7 
Bodies 6 
Research and Standardization 3 
Student Meetings 3 
Production 2 
Racing Cars 2 
Textiles 2 


Tractor and Industrial Power Equipment 2 


Cooling Systems 2 
Lighter-than-Air Craft 2 
Marine I 





*There were also 11 outings and 6 plant visits 
during the calendar year. 


Section Meeting Attendance 


There has been a general increase in atten- 
dance at individual meetings throughout the 
Sections, reaching a grand total of over 22,000. 


Section Regional Meetings 


The Canadian Section program included three 
Regional Meetings, one in Montreal, one in 
Windsor, and one in Oshawa. At the April 16 
meeting in Windsor there was an attendance 
of 250. 

Two Regional Meetings were held by the 
Indiana Section—one in Anderson and one in 
Lafayette. 

The Northern California Section held two 
such meetings in Oakland, and the Baltimore 
Section held a meeting in Braddock Heights to 
which the Washington Section members were 
invited. 

The Metropolitan Section held its Regional 
Transportation Meeting in Newark with an at- 
tendance of 315, the largest experienced since 
this meeting was placed on an annual basis. 

The West Coast Regional Transportation 
Meeting, which was held in San Francisco, and 
in which the four Coast Sections participated, 
was a particularly successful event. 

During the early part of 1937, SAE members 
in Oklahoma expressed the desire for Society 
activity in that territory, and accordingly a 
Fuels and Lubricants Regional Meeting was 
scheduled and held during the month of Sep- 
tember with a considerable degree of success. 


Closed Meetings 


The “Closed Meeting” plan found new advo- 
cates during 1937. In addition to the Oregon 
and Detroit Sections, Chicago, Metropolitan and 
Southern California Sections have decided to 
schedule one or two meetings a year to which 
SAE members only will be invited. 


Section Organization 


One of the high spots of the year was the 
obvious consideration given to the appointment 
of the right Section member to the particular 


S.A.E. JOURNAL 


Committee post. In choosing Committee Chair- 
men for the administrative year, each Section 
Chairman evidently gave considerable thought 
to the qualifications most to be desired in the 
leader of each Committee, and consequently 
every Section has been operating with a full 
quota of active Committees ably equipped tor 
the job. 


Membership and Other Committee Work 


Membership increase work has been actively 
carried on by the Sections. Some outstanding 
results have been achieved. ‘The Section Mem- 
bership Committees are to be commended tor 
this energy and cooperation. 

The same holds true in regard to the work 
of the Section Meetings Committees. A study 
of the Section Meetings Chart maintained at 
the headquarters office proves that each Meet- 
ings Committee Chairman gave © particular 
thought to the type of papers most likely to 
appeal to his Section members. Many outstand- 
ing speakers were heard on subjects of vital 
interest to the industry today. 

Reception Committees have been more active 
in greeting members and guests. Through the 
efforts of the Publicity Chairmen and the Field 
Editors, the Journat has been better able to 
publicize the accomplishments of the Sections. 

Local placement activities are being carried 
on by all the Sections where Placement Chair 
men have been appointed, and they have co- 
operated very effectively with the Placement 
Service at the headquarters office to the interest 
of their unemployed local ‘members. 


Request for Regular Section 


The Southern New England Section, which 
has been in the probationary status, has ex- 
pressed its intention for applying for regular 
Section standing in view of its accomplishments 
during the past year and a half. 


SAE Club of Colorado 


The SAE Club of Colorado has had an active 
year. There is a movement on foot to enlarge 
the membership of the Club and to increase 
activities generally, so that there are concrete 
expectations in that quarter for a larger group. 


Student Activities 


Another SAE Student Branch has been added 
to the active groups already established, making 
a total of nine such Branches in accredited engi- 
neering schools. The SAE Student Branch at 
the University of Oklahoma is the newcomer, 
and will benefit greatly by the interest of the 
Tulsa group which has done much to foster 
student activities in the University. 

There has been a noticeable increase in the 
number of applications for student enrollment 
received during the past year. Section coopera- 
tion with the students has been an outstanding 
factor, especially in the Cleveland, Detroit, In- 
diana, Metropolitan, Milwaukee, New England 
and Oregon Sections, where students are encour- 
aged to participate in all Section affairs and 
are assisted in every practicable way. A recent 
survey shows that out of 55 student enrollments 
that expired in October, 1937, to date 21 have 
applied for Junior membership in the Society. 


Section Visits 


Every Section has been visited by a member 
of the headquarters staff during the calendar 
year 1937. In addition, President Woolson has 
addressed 11 Sections where receptions 
were accorded him. 


* s * 


warm 


Section officers in general have done a fine 
job during 1937. Many advancements recorded 
would not have been possible without their 
leadership and initiative, and this spirit of co- 
operation has prevailed throughout the year. 

—F. K. Giynn, Chairman 
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Standards Committee Report 


HE organization and personnel of the Stand- 

ards Committee are substantially as they 
were last year except for the appointment ol 
some new members to succeed those who were 
no longer directly interested in the work of the 
Committees. The policy has been continued of 
selecting the most effective personnel for this 
work but of keeping the main Divisions as small 
as possible consistent with the best results. In 
general, preliminary work, especially of new 
projects, has been done by temporary Svbdivi 
sions and by general circularization, leavii.g the 
main Divisions freer to pass on the projects in 
their more advanced stages. 


SAE Standards Committee 


The activities during the year consisted largely 
of reviewing a number of the present standards 
to bring them up to date, and in formulating 
some new ones. The work was spread over a 
number of the and was of 
nature that it handled largely by 
spondence rather than by holding meetings. 

The following are typical of the items on 
which the Standards Committee acted 
the year. A new standard for an extra light 
series of ball bearings was approved for adop 
tion both by the Ball and Roller Bearings Divi 
sion and as the proposed American Standard, 


Divisions such a 


was corre 


during 


and the present standard wide type of bearings 
was supplemented by standard metric equiva 
lents for the inch width dimensions. It is 


anticipated that both of these reports will be 
accepted internationally as the standard 
The standard for V-belts and pulleys that was 
completely revised about a year ago, was suppl 


world 


mented by drawings for the belt testing equip- 
ment so that both suppliers and users of V-belts 
can specify and test them on a comparable basis 
The several specifications in the Hanpsoox for 
motor-vehicle lighting equipment were reviewed 
and modified to bring them in line so far as 
possible with current requirements and to make 
the specifications, where they apply, uniform 
for the several types of equipment. Study i 
still in progress on these specifications, particu 
larly those for headlighting, with the coopera 
tion of groups outside of the Society with the 
objective of eventually evolving more effective, 
safe headlighting to meet modern motor-vehicl 
operating requirements. In the field of lubri 
cants further refinements in the classifications 
for both engine and transmission and rear axle 
lubricants have been studied in the Lubricants 
Division and part of this work was completed 
for adoption at the 1938 Annual Meeting. 

The American Standard Code for Safety Glass 
for use in motor vehicles revised during 
the year to include improved specifications for 
rade marking. This type of glass has come 
into almost universal use and is compulsory in 
most of the states and the Passenger Car Divi 
sion has given considerable study to the state 
requirements and to proposed interstate com 
merce regulations governing for-hire motor ve- 
hicles in interstate operation. 

In production engineering a revised SAE and 
American Standard for Twist Drills up to and 
including %-in. diameter was submitted by the 
Sectional Committee on Small Tools and Ma- 
chine Tool Elements and approved by the So- 
ciety as one of the sponsors for this project 
under American Standards Association proce 
dure. The American Standard for Roller Chains, 
Sprockets and Cutters was also supplemented 
during the year by Standard Symbols and Ab 
breviations for Chains and Sprockets that was 
approved by the Tractor and Equipment Divi 
sion and the Society for inclusion in the Ameri- 
can Standard originally approved and adopted 
in 1930. 

The Tractor and Equipment Division during 
the year also approved revisions in the stand- 
ards for tractor power take-offs and tractor 
drawbar adjustments and has work in progress 


was 


February, 1938 


on tractor air cleaner tests and a standard defi- 
nition and specification for No. i tractor fuel. 

The latest field in which the Society has 
undertaken standardization is that of passenger- 
car trailers, in which the first definite standard 
for the coupling between the trailer and tow 
car was formulated during 1937. In this con- 
nection it is interesting to note that the Trailer 
Coach Committee of the American Association 
of Motor Vehicle Administrators recommended 
at the Association’s meeting at Cincinnati on 
Oct. 1 that “‘specifications regarding strength of 
materials and type of joint shall conform to the 
recommendations of the Society of Automotive 
Engineers when said specifications have been 
formulated.” At the time of preparing this 
report the proposed standard was in progress 
toward adoption by the Society and publication 
in the 1938 HANDBOOK. 

A number of projects are under consideration 
by several Divisions that will necessarily carry 
over into the new administrative year, the more 
important ones being a renewed investigation 
of the possibility of standardizing engine and 
chassis number location; reviews of the SAE 
steel specifications and non-ferrous metal bear- 
ing standards; new standards for speedometer 
design and tests and a completely revised stand- 
ard for suspension springs. The latter project 
includes also the first consideration of standard 
specifications relating to coil suspension springs. 


Sectional Committees 


The Society has continued its active participa- 
tion in the work of Sectional Committees under 


REPORTS OF COMMITTEES 


the American Standards Association, both those 
for which it is a sponsor and those on which it 
is otherwise represented. The more active of 
these Committees in fields of direct concern to 
the automotive industries have been the Sec- 
tional Committee on Small Tools and Machine 
Tool Elements; the Sectional Committee on 
Power Chains, Sprockets and 
Cutters; the Sectional Committee on Ball and 
Roller Bearings, and the Sectional Committe¢ 
on Safety Code for Specifications and Methods 
of Test for Safety Glass. On the recommenda- 
tion of the Society, the American Standards 
Association cancelled the American Standard 
Aeronautic Safety Code (D1—1925) and dis- 
charged the Committee. This was done because 
of the obsolescence of this code and the fact that 


Transmission 


present governmental regulations are considered 
to adequately meet the requirements. 


SAE Handbook 


It is planned to issue a new 1938 edition of 
the SAE Hanpsook to include the revisions 
that have been adopted on current standard: 
and new standards adopted during the year, and 
it will be continued in substantially the same 
form as the 1937 edition. During the year a 
large number of the Hanpsooxs were sold and 
distributed here and abroad aside from those 
regularly sent to the members of the Society, 
and it is evident that its use as the standard 
guide in automotive engineering is greater than 
ever before and that many of the standards 
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have become established in other industrial lines 
also. 


General 


Although the Society’s activities in standardi- 
zation work have continued to move forward, 
there have been some unavoidable factors that 
have made it necessary to devote the efforts of 
the Standards Committee members to_ those 
projects of greater general importance to the 
industries at large, but those of lesser impor- 
tance including several new ones have been con- 
tinued on the Standards Committee’s docket. 

There probably never was a time in our in- 
dustrial history when the economic factors have 
assumed the relative importance that they do 
under present conditions. Inasmuch as the pri- 
mary value of standards is economic, the mu- 
tual experience reflected in them and the in- 
creased benefits from their even wider use 
should not be overlooked by industrial manage- 
ment in deciding future programs that will be 
the basis of the work done by the engineering 
and manufacturing departments of their busi- 
nesses. The Committees for formulating these 
standards and their procedure that are made 
possible through the Society are in the last 
analysis one of the major tools of industry that 
should be recognized and supported with as 
much consideration of their effective perform- 
ance as is given to the development and use of 
powerful modern machine tools that have re- 
sulted primarily from the economic require- 
ments in industrial activity. 

-C. W. Spicer, Chairman 
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ALLen, W. H. (A) division manager, Na- 
tional Refining Co., Cleveland, O. (mail) 
S. Eleanor Place, Peoria, Ill. 

ARMINGTON, RayMonp Q. (M) vice-president 
factory manager, Euclid Road Machinery Co., 
1361 Chardon Road, Euclid, O. (mail) 3311 
Maynard Road, Shaker Heights, O. 

BENDER, RENE Jost (M) fuel oil engineer, 
Sinclair Refining Co., 2540 W. Cermak Road, 
Chicago, Ill. 

BerGsTRoM, ALBERT L. (M) chief works en 
gineer, Timken Roller Bearing Co., Canton, O. 

Bevan, Guy T. M. (M) chief engineer, Mas- 
sey-Harris Co., Ltd., 915 King St., W., Toronto, 
Ontario, Canada. 

Byornstap, AaGe (A) manager sales depart- 
ment, Norsk Braendselolje A/S, Fred Olsensgt. 
5, Oslo, Norway. 

CAMPBELL, MaLtcotm GeorcE (A) president, 
Kelsey Wheel Co., Ltd., 309 Ellis Ave., Wind- 
sor, Ontario, Canada. 

Cary, BeEEcHER Bancroft (J) development 
engineer, Hayes Industries, Inc., Fern & Wild- 
wood Aves., Jackson, Mich. (mail) 114 N. 
Bowen St. 

ConweELL, Jonn W. (J) chief experimental 
laboratory, Tide Water Associated Oil Co., 
Drumright, Okla. (mail) Box 1118. 

CROWELL, Preston (A) special representative, 
government, specialty department, B. F. Good- 
rich Co., Akron,.O. (mail) 1421 Buchanan St., 
N. W., Washington, D. C. 

Douian, FRANK EuGENE (J) research chemist, 
Commercial Solvents Corp., 1331 S. First St., 
Terre Haute, Ind. 

EkstroM, CLARENCE E., Lieut. (SM) U. S. 
Navy, Patrol Squadron 19, Naval Air Sta., 
Seattle, Wash. 

Ev_mstey, C. M. R., Lieut. (J) Royal Cana- 
dian Ordnance Corps, H.Q.M.D. No. 3, Kings- 
ton, Ontario, Canada. 

ENGELMAN, Ropert CHarces (M) engineer- 
ing designer, Clark Bros. Co., 600 Lincoln St., 
Olean, N. Y. (mail) 913 W. Henley St. 
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Members Qualified 


These applicants who have quali- 
fied for admission to the Society 
have been welcomed into member- 
ship between Dec. 15, 1937, and Jan. 
15, 1938. 

The various grades of member- 
ship are indicated by: (M) Mem- 
ber; (A) Associate Member; (J) 
Junior; (Aff.) Affiliate Member; 
(SM) Service Member; (FM) For- 


eign Member. 


Enocu, Orro (M) research engineer, Ethyl 
Gasoline Corp., Research Laboratories, Milwau- 
kee Ave., Detroit, Mich. (mail) 100 Euclid W. 

GammacgE, C. N. (A) general manager, Hayes 
Steel Products, Ltd., Merritton, Ontario, Canada. 
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‘ERE are digests of papers presented at 
various meetings of the Society. 

Some of these papers will be printed in 
full in the SAE Journat. 

Mimeographed copies of all papers re- 
ceived will be available, until current sup- 
plies are exhausted, at a cost of 25 cents 
per copy to members; and at 50 cents per 
copy to non-members, plus 2% sales tax 
on those delivered in New York City. 
Orders for mimeographed copies must be 
accompanied by remittance and should be 
addressed to Sessions Secretary, Society of 
Automotive Engineers, 29 West 39th St., 
New York. 


SAE National Regional Fuels 
and Lubricants Meeting 
Tulsa, Okla., Sept. 30 
and Oct. 1, 1937 
The Development of the Diesel 


Around Oil-Country Problems — C. 
L. Cummins, Cummins Engine Co. 





HIS paper presents a general discussion on 

Diesel engines, particularly in relationship to 
drilling and pumping problems in the oil field; 
it touches only lightly on the subject of general 
applications in other fields. 

Particular attention is paid to problems of 
design affecting the flexibility, simplicity, and 
reliability of engines for rough oil-country usage. 
The author's information comes from his experi- 
ence over a period of several years, covering the 
actual development of the engine into a satisfac- 
tory unit for the service under discussion. 


Economic Place of Automotive Oil 
Engines — Arch F. Campbell, Wau- 
kesha Motor Co. 


OR conclusions as to the future possibilities 

of automotive oil engines, the fields and 
histories of both the oil engine and the gaso- 
line engine are surveyed. By oil engine is 
meant both the full Diesel engine and the 
Hesselman oil engine, the latter being a low- 
compression engine burning Diesel fuel in 
which a spark-plug is used for ignition. This 
engine was originated by a Diesel designer as 
a means of overcoming the problems of the 
high-pressure engine. 

If the oil engine is to replace the gasoline 
engine in the automotive field, it must equal 
or better the standards set up by the gasoline 
engine. These standards are enumerated as 
quietness, smoothness, reliability, easy starting, 
high performance, high output per pound, 
economy, and universal service. 

Changes necessary to adapt the Diesel en- 
gine to automotive service are given as lighter 
weight, smaller size, greater acceleration, sim 
plified starting, and interchangeability with 
existing gasoline engine standards. 

The paper devotes most of its space to de 
scribing the operating principles and mechani- 
cal details of the Hesselman oil engine and the 
Comet full Diesel engine. 


Evolution of Bus-Fleet Maintenance 
Practices — Floyd Patras, Southwest- 
ern Greyhound Lines, Inc. 


(Paper published in full, pages 566- 
570, Transactions Section, Dec., 1937. 
issue. ) 
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Observations on One-Year’s Lubri- 
cation Experience with Hypoids in 
the Low-Price Brackets and Related 
Commentaries (A Non-Technical 
Paper) —Robert K. Floyd, Frank 
Harris Floyd, Inc. 


HIS paper points out that, although reliable 

hypoid lubrication data have been accumu- 
lated during the past dozen years, the use of 
hypoids in low-priced motor cars is new and 
introduces some important lubrication aspects. 





Where approved hypoid lubricants have been 
employed, the author reports that virtually no 
failures have occurred, although he sees trouble 
ahead unless the public is made more “gear- 
lubricant conscious.” 


Some Improvements Relating to 
Seasonal Gasoline and Lubricating 
Oil —R. C. Alden and D. G. Proud- 
foot, Phillips Petroleum Co. 


COMPREHENSIVE survey of volatility 
characteristics of Midwest gasolines, previ- 
ously reported for 1929 to 1934 inclusive, has 
been extended up to and including the second 
quarter of 1937. The outstanding fact demon- 
strated is the rapidly increasing use of wide 
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seasonal variations at the midpoint of the distil- 
lation curve. Histories of three major house- 
brand gasolines are presented to illustrate the 
point. 

Seasonal control of front-end volatility has 
been practically unchanged for the duration of 
the survey except for a continuing slow increace 
in vapor pressure and minor variations in sea- 
sonal factors. There are growing evidences of 
some seasonal control at the go per cent distilla- 
tion temperature. 

Except for front-end volatility, premium gaso- 
lines are considerably more volatile than house- 
brand gasolines and exhibit seasonal variations 
to a greater extent. Third-grade gasolines are 
considerably less volatile than house-brand gaso- 
lines and exhibit no seasonal variations except 
in front-end volatility. 

Climatic studies pertaining to mean minimum 
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temperatures are presented to illustrate their 
application to putting seasonal oil changes on a 
calendar basis, thus removing considerable un- 
certainty as compared with previous practice. 


Essentials of Fuel Utilization in 
Diesel Engines of the Automotive 
Type — Robert Best, Continental Oil 
Co. 


HE purpose of this paper is to bring to the 
attention of Diesel engine operators the prop- 
erties of fuels known to be significant. 

The problem of igniting the fuel and its rela- 
tion to ignition quality and to operating condi- 
tions are discussed. The possible methods of 
measuring ignition quality are stated, and those 
in current use are coordinated. 
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The relation of ignition quality to efficiency 
is shown to be slight. The necessity for a high 
mean effective pressure is discussed, together 
with the means for its attainment. 

Some of the fuel factors influencing proper 
combustion are given and their effects shown. 
In this connection, there is also shown the ele- 
mentary mechanism of atomization. 

In conclusion, the dependence of the various 
variables one to another is explained with the 
aid of some examples. 


Engine Cooling Problems—F. M. 
Young, president, Young Radiator 
Co. 


HE wide range of heat-transfer products 

involved in engine jacket cooling, in cooling 
of the engine from the inside by forcing oil to 
various moving parts of the engine, and in the 
use of heat exchangers for cooling oil, is clas 
sified and described in this paper by means of 
examples built for various types of automotive 
vehicles. 

Developments of the past few years are 
pointed out, and design features and materials 
are related to operating results and production 
methods. Test methods used in the develop 
ment of various cooling units are outlined. 

In conclusion the paper points out the great 
similarity in research, design, and arrangement 
of the wide range of cooling products discussed 
despite their unrelated appearance, and _ that 
still greater improvements may be anticipated. 


Bringing the Private Owner’s Air- 
plane Up to Date — Mac Short, The 
AiRover Co. 


REVIEW of improvements that have been 
effected in the past few years in private- 
owner airplanes is presented in this paper, de- 
scribing new devices and methods which tend 
to make the private-owner airplane a_ better, 
more efficient, and safer means of transportation 
After classifying various types of private- 
owner planes with their approximate price 
ranges, the author discusses developments under 
aerodynamic, mechanical, and general headings 


National Aircraft Production 
Meeting—Los Angeles, 
Oct. 7-9, 1937 


Flight-Testing with an Engine 
Torque Indicator—A. Lewis Mac- 
Clain and Richard S. Buck, Pratt 
and Whitney Aircraft, Division of 
United Aircraft Corp. 

(Paper published in full, pages 49- 
62, Transactions Section, this issue. ) 


The Design of Cowlings for Air- 
Cooled Engines — Donald H. Wood, 
aeronautical engineer, National Ad- 
visory Committee for Aeronautics. 
(Paper published in full, pages 581- 
595, Transactions Section, Dec. 1937 
issue. ) 


Engine Maintenance From the Op- 
erators Viewpoint-W. 4. Hamil- 
ton, Transcontinental & Western 
Air, Inc. 


HIS paper starts with a brief outline of im- 
portant changes in design and engineering 
of present-day transport powerplants compared 
with those of five years ago. It points out the 
tremendous increases in take-off horsepower 
and the changed relation of take-off to cruising 
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powers, which indicate the importance from the 
operator’s viewpoint of maintaining engines at 
higher peak performances than in the past. 

The paper then outlines the improved con- 
trols and accessories which contribute to im- 
proved maintenance and operation, and closes 
with a tribute to the great advances in design 
and materials accomplished by engine manufac- 
turers, which advances have made possible the 
production of engines capable of being main- 
tained in transport operations to satisfy the de- 
mands of such outstanding performance. 


The Development of Successful En- 
gine Installations — Robert E. John- 
son, Wright Aeronautical Corp. 


EVIEWING the fundamental requirements 

of satisfactory engine operation and their 
importance to an efficient combination of air- 
plane and engine, the author points out certain 
basic needs of the engine which are not appar- 
ently understood by the airplane designer, with 
resulting losses of efficiency to the composite 
unit. 


Engineering For Production in 
Stainless Steel- FE. J. W. Ragsdale, 
E. G. Budd Mfg. Co. 


TARTING with considerations which may 
influence industry to change methods and 

materials even while in production, this paper 
proceeds to develop how such a new material 
should be engineered from the standpoint of 
design and production. In this discussion the 
author contrasts wood, dural, and high-tensile 
steel on the basis of inherent stiffness factors, 
tells how various factors may be reconciled by 
design, and then points out the respective mer- 
its of each as viewed from the point of view 
of fabrication. He foresees an eventual switch 
from the lighter alloys to high-tensile stainless 
steel, just as there has been a change in the past 
from wood to the lighter alloys, and he predi- 
cates this view upon the basis of production 
possibilities. 

Although the paper is intended primarily for 
those interested in aircraft production, the argu- 
ment is based upon the experience gained in the 
application of stainless steel to light-weight rail- 
way equipment, and the assumption is made 
that this experience may be projected into the 
field of aircraft production. The author even 
ventures a suggestion of the different lines along 
which development should proceed prior to any 
attempt at production. 


Production Control — Eric Springer, 
Douglas Aircraft Co. 


HIS paper covers the organization of the 

Production-Control Department of the Doug- 
las Aircraft Co., with reference to schedules as 
pertaining to engineering releases, material con- 
trol and purchasing, airplane breakdown and 
estimating, individual department control, oper- 
ation of control booths, scheduling in produc- 
tion departments, purchased parts shortage, re- 
jections, excess production, overstock, completed 
parts salvage, and orders on engineering changes. 


Procurement Planning of the U. S. 
Army Air Corps—Major J. L. 
Stromme, U. 8. Army Air Corps. 


N this paper procurement planning is defined 

as making all the pre-arrangements necessary 
to insure effective use of materiel resources in 
war. These pre-arrangements include such 
phases as determination of requirements of raw 
materials, labor, finance, power, transportation, 
and manufacturing facilities. 

The Government's plan for the prompt and 
effective mobilization of these requirements with 
special emphasis on the problems of aviation is 
discussed together with the probable effect of 
the war load and the measures to be taken to 
assist industry in absorbing that load. 


FOREIGN TECHNICAL NOTES 


Quality Control of Aluminum-Alloy 
Aircraft Castings—Kent R. Van 
Horn and Howard J. Heath, Alu- 
minum Co. of America. 

(Paper published in full, pages 4-12. 


Transactions Section, Jan. 1938 
issue. ) 
The Manufacture, Characteristics, 


and Uses of Magnesium Castings — 
W.G. Harvey, American Magnesium 
Corp. 
(Paper published in full, pages 43- 
48, Transactions Section, Jan. 1938 
issue. ) 


Drop-Hammer Applications —C. R. 
deLaubenfels, Lockheed Aircraft 
Co. 


HIS paper gives a brief description of the 

drop hammer-—its processes and_possibili- 
ties — with some specifications to make for ease 
of operation and low upkcep. Dies and their 
manufacture are discussed. Estimates are pre- 
sented of the approximate cost of drop hammer 
and die, and the approximate hour cost and 
piece cost on drop-hammer work. Examples of 
complicated drop-hammer parts are described. 

Six drop-hammer benefits are listed: (1) uni- 
form and interchangeable parts; (2) reduction 
of number of parts; (3) reduction of fabricating 
operation; (4) improved strength; (5) decreased 
weight; and (6) lower cost. 


Plastics in Aireraft-G. P. Young, 
Rohm and Haas Co.. Inc. 


ATERIALS suitable for aircraft construc- 

tion must possess certain particular prop- 
ertics. As plastics are characterized by two of 
these properties —low specific gravity and great 
strength per unit weight—they are of great in- 
terest to the aircraft industry. 

Plastics are classified as thermosetting and 
thermoplastic. Each of these classes has certain 
characteristics which make it suitable for use in 
aircraft. Molded, laminated, cast, and sheeted 
plastics have been employed widely in aircraft 
construction. 

The specific applications of plastics in aircraft 
include such widely varying uses as electrical 
insulation, dopes, control knobs, and wind- 
shields. Each of these applications is discussed. 
The advantages and limitations of using plastics 
in aircraft construction are pointed out. Further 
possible aircraft uses of plastics are described. 


Maintenance Problems of Army Air- 
planes— Major Joseph T. Morris, 
U. S. Army Air Corps, chief engi- 
neer officer, Rockwell Air Depot, 
Coronado, Calif. 


HIS paper generalizes on the system and 

policies of the U. S. Army Air Corps aircraft 
maintenance. It outlines the responsibility for 
the inspection and maintenance of the first, sec- 
ond, and third echelons of the service in connec- 
tion with the overhaul and reconditioning of 
aircraft and allied equipment. 

The problems and difficulties encountered in 
maintaining as many airplanes as possible in 
service, with the least interference with the 
training exercises and maneuver programs of 
the operating squadrons, are mentioned. The 
necessity for the Engineering Department of the 
Depot arranging schedules accordingly in order 
not to have too many airplanes undergoing 
overhaul, thereby precluding the operating 


squadrons from being prepared for any emer- 
gency, is pointed out. 

The paper comments on the aircraft industry 
and increased performance of aircraft and en- 
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gines over the types of previous years. It men- 
tions cost data comparatively on the overhaul 
and maintenance of the older types to the mod- 
ern construction. 

The point is stressed that cooperation and 
exchange of ideas among the aircraft industry, 
manufacturers of allied equipment, the operat- 
ing and maintenance organizations, whether 
commercial or military, is the keynote for efh- 
ciency and standardization. 

Some of the inspection methods, shop prac- 
tices, and operations used in the United States 
Army aircraft shops during the overhaul of air- 
craft and engines, also are covered. 

The paper is intended for the purpose of ac- 
quainting the aircraft industry, manufacturers of 
allied equipment, and other aircraft branches of 
the Government with the system and policy of 
the United States Army Air Corps maintenance 
and some of their problems believed to be of 


current interest. 





Ideas in Zinc 


Physical and fabricating properties are 
of controlling interest to engineers, 
metallurgists, and production men when 
considering construction materials. In 
fact, the economic usefulness of such 
materials is based almost entirely on 
these characteristics. 

Consider, for example, the Bendix 
Clutch Control Valve Bodies, over a mil- 
lion of which are in use today on modern 
automobiles. This part has broached bore 
diameters which are held to hair-splitting 
accuracy, and the element must function 
precisely and unfailingly for the life of 
the car. 

Since its introduction, the part has 
been produced as a zinc alloy die cast- 
ing. And the reasons for this selection 
of metal and method are not hard to 
find. Zinc alloy die castings have superior 
properties that facilitate the production 
of intricate shapes with accurately formed 
cored holes. Although one of the out- 
standing advantages inherent in such die 
castings is the elimination of machining 
operations, their excellent machinability 
makes such metal cutting as is required 
most economical to achieve. 

The principal requirement of the ma- 
terial used for the Bendix Valve Body, 
however, is stability. Any change in di- 
mensions or shape of the part must be 
held to a minimum regardless of operat- 
ing conditions—changing temperatures, 
moisture, lubricants, etc. The use of the 
proper alloy, S.A.E. 903, corresponding 
to Zamak 3, with a brief, simple heat 
treatment, meets these and similarly ex- 
acting conditions. This is just another 
indication of the vast field for economy 
now open to alert manufacturers through 
the availability of the high strength, 
stable Zamak Alloys based on Horse 
Head Special Zinc of 99.99-+ per cent 
purity. The New Jersey Zinc Company, 
160 Front Street, New York, N. Y. 

Idea No. 9 
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Effect of Design and Construction on 
Maintenance and Overhaul of Naval 
Aircraft — F. G. Arnold, aeronautical 
engineer, U. S. Naval Air Station, 
San Diego, Calif. 


ys safeguarding the reputation of airplanes 
constructed for the Navy, the designer is 
faced with the problem of producing a product 
which may be overhauled with ease and facility, 
and which must be satisfactory from a mainte- 
nance standpoint, in addition to the performance 
and general characteristics which he constantly 
strives to better. 

In arriving at a design fulfilling the require- 
ments of a propitious overhaul, the designer 
constantly must keep in mind the necessity of 
guarding against corrosion by eliminating haz- 
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ards admitting and holding corrosive agents in 
contact with parts and by providing proper pro- 
tective coatings. He should, as far as possible, 
design parts to permit easy repair and replace- 
ment. He should take heed of defects, unfore- 
seen, occurring in service planes, that may be 
corrected in subsequent design. 

The use of non-standards greatly impedes 
overhaul work and causes confusion in main- 
taining spare parts stock at overhaul bases, due 
to the large number of different model airplanes 
in current use. Simple but complete and legible 
drawings portraying accurate information, are 
vitally essential for use in connection with over- 
haul work, in order that the workmen may 
interpret readily their meaning and return the 
airplane to the same degree of perfection pos- 
sessed when new. 
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TUBING 





Titeflex is an all-metal very flexible pressure tubing which has been 


very successfully used by all Industries for over 20 years. 


It will 


convey liquids, gases and semi-solids wherever a flexible connection 
is required. The tubing, consisting of a convoluted brass inner core 
from which its extreme flexibility is derived, is not dependent upon 
packing in any form to produce its inherent tightness. This inner core 
is in turn supported and protected by various types and layers of 
bronze braid, depending upon its particular application and re- 


quirements. 
* ® 


The very versatile nature of Titeflex makes it especially applicable 
for the following purposes. Fuel, oil and air lines for the Automotive 
Industry. Lubricating lines for machine tool equipment. Vibration 


absorbers for refrigeration and air conditioning service. 


Radio 


shielding for airplane, automotive and marine engines. Steam, air 
and hydraulic lines for plant equipment. 


We have had a very large experience in solving difficult flexible 
tubing problems. Send your specifications to the Titeflex Engineers 


for their recommendations. 


DO NOT ACCEPT SUBSTITUTES 
SEND FOR CATALOG 109 


TITEFLEX METAL HOSE CO. 
Newark, 


N. J. 
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Factory Equipment and Tooling —D. 
M. Carpenter and J. W. Van Doren, 
Consolidated Aircraft Corp. 


ASS-PRODUCTION'-_ methods involving 
elaborate time studies, single-purpose ma- 
chines, and costly special tooling are not gen- 
erally adaptable to the aircraft industry. This 
condition is because of the extremely varied 
nature of the work, together with the limited 
quantities involved. Nonetheless, cost demands 
for attractive finish and a high degree of inter- 
changeability are insistent and unceasing. 
Achievement of reasonable production costs 
with equipment and tooling lacking in desirable 
adequacy, meanwhile satisfying the increasingly 
fastidious demands of customers, presents prob- 
lems demanding unceasing vigilance, ingenuity, 
and diplomacy on the part of aircraft factory 
executives. 


European Aircraft Production 
Equipment—Henry A. _ Berliner, 
president, Engineering & Research 
Corp. 


HE European aircraft production methods 

and equipment differing from American 
practice are described. The machines described 
include the stretching press for forming large 
curved surfaces over wooden dies, the Junkers 
upsetting machine for shrinking sheet metal 
locally, the wheeling machine for stretching 
sheet metal and the “els” shears for cutting 
sheet metal to templets. 


So. California Section Paper 
Sept. 17, 1937 


Systematic Tune-Up is Reducing 
Fleet Operating Costs — Wallace Lin- 
ville, test engineer, General Petro- 
leum Co. 


HIS paper stresses the need for periodic 

motor tune-up if the modern motor car 
is to fulfill its inherent possibilities of long life 
and economy in operation. It points out that 
the goal is to keep the motor functioning as it 
did originally and give the performance that 
was paid for initially. Valves, cylinders, car- 
buretion, and ignition are discussed in the light 
of their potential possibilities for long life, 
pointing out the care that must be taken to 
obtain it. Examples from actual fleet opera- 
tions are mentioned to confirm claims made 
for longer life and reduced costs through peri- 
odic motor tune-up. 


Pittsburgh Section Papers 
Nov. 16, 1937 


Cab-Astride Trucks — Murray Fahne- 
stock, Ford Dealer and _ Service 


Field. 


HIS paper tells of the change in the attitude 

of truck designers that has been brought 
about by careful analysis of the desires, needs, 
and complaints of truck users. 

Results of this change, such as more leg 
room, the C.O.E. design with its increased body 
space, on load capacity and comfort are dis- 
cussed. 


Modern Conditions Demand Mod- 
ern Trucks—B. B. Bachman, The 


Autocar Co. 


FTER drawing from rich experience to in- 

terpret the development of the automotive 
industry in terms of economic, social, and po- 
litical consequences, the author differentiates be- 
tween “engine-under-the-seat” and ‘“‘cab-over- 
engine trucks,” lists the advantages and disad- 
vantages of each, and 
features. 


discusses their design 








